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Pennsylvania Salt 


Manufacturing Company 





Modern alternating-current plant with rotary- 
converter transformation to direct current for 
electrolytic work. Boiler room made prime factor 
in plant efficiency. Feature is operating board 
carrying most complete complement of instru- 
ments and control for boiler-room auxiliaries 
and dampers. The turbine room has interesting 
cooling system for generators and rotaries, and 
by means of a series of eductor-type jet con- 
densers the auxiliaries are operated under vary- 
ing vacuum to maintain the heat balance. 





HE Pennsylvania Salt Manufacturing Company, 

located at Wyandotte, 12 miles from Detroit, Mich., 

has made an interesting addition to the power 
plant serving the works. 


and cooling system for the generators and an innova- 
tion is the use of a series of eductor-type jet con- 
densers on the auxiliaries to maintain the heat bal- 
ance. The vacuum does not exceed 10 in. The number 
of condensers used may be varied and with the aux- 
iliaries there is choice between motor and turbine drive, 
so that the largest possible use may be made of the 
exhaust steam at all times. The present capacity 
of the new generator plant is 6250 kw. in two units, 
and the boilers have an aggregate rating of 2032 horse- 
power. Fig. 4 shows the general layout of the new 
steam plant. Fig. 6 is a transverse section through the 
plant. 

In the older boiler plant 300-hp. water-tube boilers 
equipped with side-feed stokers are set in batteries of 
two, each battery being served by a steel stack. The 

operating pressure is 160 





Making caustic soda and 
bleaching powder by the 
electrolytic process requires 
a large amount of current 
and:-as it. is a big item 
in the cost of production, 
efficiency is of more import- 
ance than in the average 
commercial power plant. 
For years the company has 
been operating direct-cur- 
rent generators driven by 
noncondensing Corliss en- 
gines, the exhaust steam be- 
ing used partly in the man- 
ufacturing process and the 
remainder in low-pressure 
steam turbines. With the 
load increasing, a hig h- 
pressure turbo - generator 
was installed, and eventual- 
ly plans were made for a 
new steam plant. The new 








lb. gage. In the new plant 
four boilers, each rated at 
508 hp., are set two to a 
battery. The operating pres- 
sure will be 200 lb. at the 
turbine throttle, or about 
210 lb. in the boiler, and the 
superheat 75 deg. The boil- 
ers are vertically baffled for 
three passes and the gas 
outlet is at the rear. Each 
battery of two boilers is 
served by an_ individual 
high-pressure staggered- 
pipe economizer containing 
40 sections of 10 tubes each. 
The tubes are 9 ft. long, 4 
in. diameter and in the ag- 
gregate provide 4968 sq.ft. 
of heating surface, which is 
slightly less than one-half 
of the steam-making sur- 
face in the boilers served. 








plant, Fig. 1, was laid out FIG. 1. EXTERIOR VIEW OF THE NEW PLANT Each economizer has a 


specifically for convenience 

of operation, with plenty of room to make repairs 
and to allow for future extensions without dis- 
arranging the present layout. Although direct cur- 
rent is needed in the works, advantage was taken 
of the better economy obtained with high-speed alter- 
nating-current generating units, the transformation 
being effected by rotary converters. The boiler room, 
Fig. 2, has been made the prime factor in the plant. 
It has well-arranged modern equipment consisting 
of water-tube boilers, underfeed stokers and econo- 
mizers. Control of all boiler-room auxiliaries is cen- 
tered in an operating board, on which are also grouped 
a variety of instruments, indicating and recording, 
giving all information necessary for the efficient 
operation of the plant. The board is located in front 
of the boilers. In the turbine room generous use is 
made of gages; there is an interesting air washing 


water capacity of 25,200 lb. 
and is arranged for four-section group circulation coun- 
tercurrent to the gas flow. Soot blowers are used in 
preference to scrapers, and from a pit underneath the 
soot is removed and discharged to the blowoff sewer by 
a vacuum steam-jet conveyor. 

The boiler breechings pass directly back to a U-shaped 
flue under the economizer. On one side it incases the 
economizer inlet and on the other side continues past 
the outlet to the smoke flue on the boiler-room roof. A 
horizontal chain-controlled damper in each vertical leg 
and a vertical damper at the economizer outlet direct 
the flow of gases either through the economizer or up 
the bypass. The vertical damper and a damper in each 
boiler breeching are controlled mechanically from the 
operating board by handwheel, chain, sprocket and 
cable connections. In near proximity to the hand- 
wheels are the draft gages and thermometers showing 
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gas temperatures. There is a recording thermometer 
for the smoke flue on the roof, and in each breeching 
and at the outlet of each economizer are thermocouples, 
the instrument of the pyrometer and a multiple switch 
being located on the operating board. 

On the roof the smoke flue is of tapering section, hav- 
ing an 8 x 20-ft. opening into the stack. The latter, 
built of radial brick, is 300 ft. high and 13 ft. diameter 
at the top. It was designed to provide for large increase 
in capacity. The main smoke flue is lined on the sides 
and bottom with hollow brick filled with insulation 
and the top with 2 in. of fire felt insulation. This 
same material 1} in. thick has been applied to the boiler 
breechings and the economizer flues. Throughout an 
inner coating of asbestos cement is used. 

Seven-retort underfeed stokers serve each boiler. 
The two stokers of each battery are driven by a 7}-hp. 
variable-speed direct-current motor under rheostat con- 
trol from the operating board. A silent-chain drive 
connects the motor and the stoker shaft for the bat- 
tery. From the latter individual chain drives run to 
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Coal for the plant is delivered on a trestle at the side 
of the boiler room and, if the cars are of the bottom- 
dump type, is discharged into a track hopper. From 
the flat-bottom gondola, coal is unloaded by a locomotive 
crane into side pockets running down to the crusher. 
The latter is of the single-roll type driven by a 30-hp. 
direct-current motor. The coal is either crushed or 
bypassed around the crusher to a bucket elevator, driven 
by a 10-hp. motor, discharging upon a 24-in. shuttle 
belt mounted on a carriage, traveling on rails over 
the bunker. The carriage can be moved to the desired 
location by a motor-operated winch. The belt may 
travel in either direction and is driven by a 5-hp. motor. 
All conveyor motors are of the induction type. The 
capacity of the system is 60 tons per hour. 

At the transfer point between the bucket elevator and 
the shuttle belt a sampling drum takes a certain per- 
centage of the coal, delivering it to a No. 00 rotary 
fine crusher. This device delivers a definite percentage 
of the amount received to a sampling bottle, crushed 
and ready for an analysis. 


























BOILER FRONTS, SHOWING BUNKER, 
SCALES AND STOKERS 


FIG. 2 


COAL 


each stoker. The two units are independent and each 
may be varied through a wide range of speed. 

Forced draft is supplied by three multivane double- 
wheel fans direct-connected to 40-hp. direct-current 
variable-speed motors with rheostat control at the op- 
erating board. Normally, each fan serves a battery of 
boilers and the third fan is a reserve unit. The indi 
vidual rated capacity is 25,000 cu.ft. of air per minute 
under a static pressure of 55 inches. The fans take 
the heated air from the generators and deliver it to 
the main air duct from which damper-controlled flues 
lead to the individual stokers. It is the intention to 
operate the fans at constant speed and therefore con- 
stant pressure, the quantity of air admitted to each fuel 
bed being regulated by the dampers. The latter are 
mechanically controlled from the operating board. The 
starting rheostats for the motors are also located here 
aid with them are ammeters on the board to show 
the load on each motor. A balanced system of draft 
is employed, the fans operating at sufficient pressure 
to overcome the resistance through the fuel bed, while 
the stack draws the gases through the boiler, economizer 
and the connectin, flues. 


FIG. 3. PIPING OVER BOILERS AND ECONOMIZERS 


AT THE RIGHT 

From the bunker the coal passes through 100-lb. trav- 
eling scales one to each boiler, to receiving hoppers de- 
livering to chutes flared to the width of the stoker hop- 
per. Registers are located on the scales and duplicate 
counters, electrically operated, on the operating board. 

In line with recent practice the ashes are handled 
separately. From steel hoppers under the stokers, they 
are dropped through hand-operated gates into side-dump 
cars. From the latter the ashes are transferred to a 
skip hoist and automatically dumped into a 5000-cu.ft. 
hopper over the coal spur, from which delivery may be 
made directly to the railway cars, or through a swing- 
ing chute to trucks. The hoist is operated by a 10-hp. 
motor under push-button control. A track scales permits 
weighing the ashes while in the side-dump cars. 

For boiler feeding there is a multiplicity of supply. 
Water can be drawn from the purification system of 
the older plant, from the hotwell of the new plant, 
from these two sources simultaneously, or from the 
water system serving the plant. The new method re- 
cently designed to conserve the economizer by not sub- 
jecting it to boiler pressure, has been adopted. 
Low-pressure pumps pass the boiler feed through the 
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economizer at a pressure of 60 lb. into the suction of the 
high-pressure boiler-feed pumps, capable of delivering 
to the boilers against the pressure head of 210 lb. Regu- 
lators control the flow. The piping is arranged so that 
the low-pressure pumps may deliver into the suction of 
the high-pressure pumps, bypassing the economizers, 
or the high-pressure pumps may do the entire work, 
taking their suction from the usual source and deliv- 
ering the water through the economizers to the boilers. 
The economizers being of the high-pressure type, will 
withstand this service. 

For the low-pressure pumping there are two 4-in. 
single-stage double-suction centrifugal pumps driven at 
1800 r.p.m. by 20-hp. induction motors. Normally these 
pumps take water from a line joining the hotwell with 
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r.p.m. by a 60-hp. velocity-stage turbine. Either has 
sufficient capacity to supply the four boilers. 

Main and auxiliary feed lines have been so inter- 
connected that any boiler may be supplied from either 
main. For example, while three of the boilers are fed 
from the main feed line, the fourth may be under test, 
drawing its supply of water from the auxiliary main. 
A reciprocating boiler-feed pump receiving its supply 
from a calibrated tank has been installed for testing 
purposes. In the main feed line there is a venturi 
tube with a manometer and also a flow meter to measure 
the feed water, the instruments being located on the op- 
erating board. On the board there is also a steam- 
flow meter for each boiler. The latter instruments 
show the output in each vase, and the aggregate read- 
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Mla. 4 SHOWING THE GENERAL LAYOUT OF THE NEW STEAM PLANT 


the storage tank of the water-purification system of the 
older plant. As the connection is open the same water 
levels exist in either source. As the pump connection 


is much nearer the hotwell, the tendency is to draw 


primarily from here, but as the water level drops in 
he hotwell, makeup water from the purification system 
automatically Hows in to make up the shortage. 

Each of the two high-pressure centrifugal pumps can 


deliver 250 gal. of water per minute at a temperature 


of 260 deg. against a head of 485 ft. One is a 3-in. 


live-stage pump direct-connected to a 60-hp. induction 
motor having a speed of 1800 revolutions per minute. 
The other is a 3-in. three-stage pump driven at 3000 





ings may be checked against the total input shown by 
the water meters in the supply line. 


From Fig. 5 it will be seen that in the high-pressure 
fach battery of 


piping long-radius bends are the rule. 
two boilers is designed to supply one of the turbo-gen 


erators. In other words, each rated boiler horsepower, or 


10 sq.ft. of heating surface will care for approximatel) 
3 kw. of generating capacity. There is connection be- 
tween the two batteries and also to the main and aux- 
iliary headers of the older plant. The lines are extra 
heavy steel piping with lap or Van Stone joints and 


extra-heavy cast-steel fittings and valves. The piping 


over the boilers and the economizers is shown in Fig. 2. 











September 17, 1918 








A feature of the boiler room is the operating board, 
Fig. 8, on which are mounted an unusually complete 
complement of instruments giving the full data needed 
for efficient operation. As will be inferred from pre- 
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meter and draft gages showing the draft over the fire 
and in the last pass of the boiler and the pressure under 


the stokers. The fifth panel contains the flow meter on 
the feed water, the pyrometer and multiple switch pre- 
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FIG. SHOWING THE ARRANGEMENT ¢ 
vious mention, control of the various boiler-room aux- 
iliaries and of the dampers is also centered here and the 
board is out in front of the boilers in the most con- 


venient place for the operators. It consists of six pan- 
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1F THE HIGH-PRESSURE STEAM PIPING 

viously mentioned, draft gages showing the draft on 
the stack side of the economizers and the handwheel': 
for controlling the vertical dampers at the economizer 


outlets. On the sixth panel there are two large dial 
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made of ebony asbestos wood and mounted on angle- 
i frames. There is a panel for each boiler, contain- 
ing the handwheels controlling the dampers in the 
breeching and in the forced-draft inlets, 
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a steam-flow 











SECTIONAL 


VIEW 


THROUGH THE PLANT 


gages to give the pressures at the turbine throttles. 
They are calibrated to read from 195 to 225 lb. gage. 
In addition there are the three field rheostats and am- 
meters for the forced-draft fans and the two for the 
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stoker rnotors. The main cutout switches and the start- 
ing rheostats for each of these five motors are located 
on the bottom sections of the boiler and economizer 
panels. 

At the side of the operating board there is a record- 
ing gage panel containing four pressure-recording 
gages. Two have been connected to give the pressure 
at the turbine throttles and the other two record the 
pressure on the feed-water system, one being attached 
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FIG. 7. KDUCTOR CONDENSERS 
to the system before the economizers and the other 
showing the pressure at the delivery to the boilers. A 
recording thermometer charts the temperature of the 
water entering the boilers and another the tempera- 
ture of the water entering the economizers. Each bat- 
tery is served by a CO. recorder, so piped that readings 
may be obtained from the individual boilers. The plant 
is also provided with a hand Orsat. 

The installation of the instruments previously enu- 
merated is the first step toward efficient operation. 
The second is the maintenance of a testing department 
that makes all minor repairs to steam and electrical 
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instruments, keeps the instruments in good working 
order and checks them with standards to insure ac- 
curacy. The third will be the careful analysis and 
interpretation of the records obtained looking toward 
maximum economy. Recognition of the first two factors 
speaks well for the plant under description and indicates 
that the third factor will be given intelligent and thor- 
ough attention. 

In the turbine room, Fig. 9, there are at present 
two main units with individual ratings of 3125 kv.-a., 
which, with 100 per cent. power factor made possible 
by the use of synchronous rotary converters, means thai 
many kilowatts. The turbines are of the double-flow 
type and when operating under 200 lb. steam pressure 
100 deg. superheat and 28.5 in. of vacuum, are guar. 
anteed to develop at full load a kilowatt-hour on 142 
lb. of steam. The generators are three-phase, 2300-volt, 
60-cycle machines, the speed being 3600 revolutions per 
minute. There is plenty of room around the machines 
and at the side of each are large openings covered with 
iron grating to supply light and ventilation to the base- 
ment and to provide for the removal of the condensing 
apparatus. 

The surface condensers serving the main units are of 
the unit type, with the circulating, air and condensate 
pumps on one shaft driven through reduction gearing 
by a 66-hp. turbine, the speed reduction being from 
5400 to 1150 revolutions per minute. Each condenser 
has 4250 sq.ft. of surface, or about 1} sq.ft. per kilo- 
watt of rating. The condensation guarantee is 40,000 
lb. of steam per hour, with 2,000,000 Ib. of 65-deg. water. 
a ratio of 1 to 50. 

In order that the condenser may be cleaned or re- 
paired without shutting down the unit, a back-outlet 
gate valve with bevel gears and operating stand with 
handwheel on the main floor has been inserted between 
the turbine and the condenser. Closing the valve dis- 
charges the exhaust steam into a 24-in. atmospheric 
relief line. 

Cooling water from the Detroit River is conducted to 
the building in a concrete duct 7 ft. square and is dis- 
tributed to the condensers through a 48-in. cast-iron 
pipe running under the basement floor. As the pump 
suction is about 30 in. below the minimum. low-water 
level in the river, there should be no priming difficulties. 
At the entrance of the intake stationary screens in 
duplicate have been provided. They are raised for clean- 
ing by a hand-operated hoist. Iron gates moving ver- 
tically in slides and operated by bevel-gear stands are 
provided at the inlet and at the junction between the 
concrete duct and the cast-iron pipe. The discharge 

water from each condenser passes through a 16-in. pipe 
into a 48-in. line emptying into a 3x7-ft. concrete 
sewer, running on top of the intake to a point near the 
shore, where it is deflected down stream. 

The basement is below the river !evel, and all drain- 
age is collected in a sump and raised to the sewer by 
a motor-driven submerged centrifugal pump, a steam 
pulsometer or a siphon. 

A unique feature of the plant is the use of three 
eductor-type jet condensers, Fig. 7, taking the ex 
haust steam from the auxiliaries and the condensate 
from the main condensers. The ’atter, at a tempera- 
ture approximating 90 deg., is forced through the jet 
condensers where its temperature is raised by the 
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auxiliary exhaust to that most economical for the econ- 
omizer, probably 150 deg. The sizes and capacities of 
the three jet condensers are: 6-in., 120 gal. per min.; 
4-in., 90 gal. per min., and 4-in., 80 gal. per minute. 
They are connected in parallel and depending upon the 
requirements one, two or all three may be operated, or 
the condensate may be bypassed directly to the hot- 
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use, it is estimated that the three jet condensers will 
raise the temperature of the condensate to 175 deg. 
Under average operation the vacuum on the auxiliaries 
will not exceed 10 inches. 

To insure pure water for the turbine glands, con- 
densate is used. The discharge line was carried to a 
point 12 ft. above the center line of the turbine to in- 























FIG. 8. TOP VIEW. OPERATING BOARD IN BOILER ROOM. 
GENERATOR UNITS 


well. As the auxiliaries are driven partly by turoine 
and partly by motor, there is opportunity to vary the 
exhaust steam to suit the demands. 

The condenser auxiliaries are turbine-driven, as are 
also one of the two boiler-feed pumps and one of the 


two exciter units. When the two main turbines are 
running at full load and the steam auxiliaries are in 


FIG. 9. BOTTOM VIEW. THE TWO TURBO- 


sure a minimum of 5 Ib. pressure on the «lands and 
was then extended sufficiently to insure a minimum head 
of 30 ft. required by the jet condensers. To protect 
the condensate pump the line is open at the top and 
an overflow is provided. The condensate and exhaust- 
steam lines are so piped and valved that a test can be 
run on either main unit or any auxiliary unit without 
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disturbing the piping. With testing in view the water- 
sealed turbine glands also have connection to a sep- 
arate circulating system. 

As in the boiler room there is generous use of in- 
struments. To the outlet of each turbine after the 
last row of blading recording thermometers have been 
connected. Opposite the temperature readings on the 

















FIG. 10. ROTARY CONVERTER ROOM 


charts are the corresponding vacua in inches of mer- 
cury. At the throttles are indicating thermometers 
giving temperatures and the corresponding pressures. 
There are also indicating gages to show pressures at 
the throttle and at the primary inlet, and plates on the 
casings of the turbines have been provided for gages 
to show the pressure at the secondary valve and the 
pressure between the impulse and reaction elements of 


PRINCIPAL EQUIPMENT OF WYANDOTTE PLANT OF 
Use 


No. Equipment Kind Siz 
4 Boilers Water-tube 5,087 s«y.tt Generate steam 
4 Stokers Underfeed 7-retort Serve boilers 
3 Fans.. Double-wheel multi 

vane 25,000 cu.ft. per min. Forced draft 
1 Stack Radial brick 300 x 13 ft Serve boilers 
2 Eeconomizers High-pressure 4,968 sqft tleat feed water 
1 Conveyor Steam-jet 4in. diam 

mizer.. 

2 Pump Single-stage cent 4-in 
1 Pump Five-stage cent 3-in 
1 Pump Chree-stage cent 3-in 
} Coalerusher Single-roll 59 tons per hr 


1 Bucket elevato 


60 tons per hr Elevate 


1 Shuttle belt 24-in 

1 Coal crusher Rotary fine No. 00 Crush coal samples 
4 Conlscales Dumping 100-Ib 

§ Ash enr Side-dump 2l-cu-ft 


hoppers 


1 Skip hoist l-cu.val. bucket 
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Feed water to economizers 
Feed water to boilers 
Feed water to boilers 
Crush coal for stokers 
coal above bunker 


Deliver coal to bunkers 


Weigh coal to boilers 
Reeeive ashes from stoker 


Raise ashes to storage tank Dr. by 
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the turbine. By reading the pressure gage at the 
throttle and then referring to the double-scale ther- 
mometer, it is an easy matter to determine the super- 
heat, as it is the difference between the temperature ex- 
isting and that corresponding to the pressure. On the 
condenser circulating water there is a two-pen recorder, 
one pen recording the inlet temperature and the other 
the temperature of the discharge. 

Other electrical equipment in the station in addition 
to the main generators are the two compound-wound 
exciters. One is a 45-kw. machine driven at 1200 r.p.m. 
by an induction motor. The other is a 35-kw. exciter 
having the same speed. It is driven by a steam turbine 
through a reduction gear having a ratio of 6 to 1. 

The alternating-current bus structure is mounted 
on a concrete platform 10 ft. above the main floor. 
It is 11 ft. wide and 50 ft. long, having space for fu- 
ture extensions. The structure contains the oil circuit- 
breakers, electrically controlled from the main switch- 
board on top of the inclosure, and the double bus system. 
Current is fed out from the board at 2300 volts, with 
transformers at points of service. There is one set of 
2300-440-volt transformers for the boiler room, one for 
the turbine room exclusive of the turbine-driven exciter, 
which has its own transformer, and one for each of the 
rotary converters. 

Of the four rotary converters planned three of the 
commutating pole type, starting from the direct-current 
side, are now installed, Fig. 10. Each is rated at 1500 
kw., the speed being 450 revolutions per minute. On 
the shunt-wound direct-current side the voltage is 250. 


The alternating-current end is 60-cycle  six-phase 
PENNSYLVANIA SALT MANUFACTURING CO. 
Operating Conditions Maker 


Babcock & Wilcox Co. 
Sanford Riley Stoker Co. 


210 Ib. press., 75 deg. superht. 
Driven by var.-sp. motors 


Driven by 40-hp. d.c. motor, 


variable speed B. F. Sturtevant Co 


H. R. Heinicke, Inc. 


4section group. circulation B. F. Sturtevant Co 


Remove soot from econo- 


American Steam Conveyor Corp 
De Laval Steam Turbine Co 
Allis-Chalmers Mfg. Co. 

De Laval Steam Turbine Co. 


Dr. by 20-hp. G. FE. ind. motor 

Dr. by 60-hp. a.c. ind. motor.. 

Dr. by 60-hp. turbine 

Dr. by 30-hp., d.c. Fairbanks- 
Morse motor... 

Dr. by 10-hp. Mechanical Ap- 
pliance motor 

Motor-driven 


Jeffrey Mfg Co 


Webster Mfg. Co. 
Webster Mfg. Co 
Sturtevant Mill Co. 


Traveling Richardson Scale Co. 


10-hp. M.A. motor, 


Cutler-Hammer control Webster Mfg. Co 


2 Turbines Double-flow 3,125-kw Main generating unit 200-Ib. press., 75 deg. super- 
heat, 7600 r.p.m Westinghouse Elec. & Mfg. C: 
2 Generator i-phase, 60-cyele 3,125-kw Main generating unit 2300 v., 100 per cent p.f., 
3600 r.p.m. Westinghouse Elec. & Mfg. Co 
2 Condensers Surface 4,250-sq.ft Serve turbines Unit type Westinghouse Elec. & Mfg. ©: 
2 Pumps Centrifugal Condenser circulating water Dr. by Westinghouse turbine 
and reduc. gear, 1150 r.p.m Westinghouse Elee. & Mfg. C: 
2 Pump Centrifugal Condenser air....... Dr. by Westinghouse turbine 
and reduce. gear, 1150r.p.m. Westinghouse Elec. & Mfg. © 
7 Pumps Centrifugal Condenser condensate Dr. by Westinghouse turbine 
and reduce. gear, 1150r.p.m. Westinghouse Elec. & Mfg. © 
% Condenser Mduector-type 120, 90 and 80 e.p.n Serve auxiliaries Connected in parallel Schutte & Koerting Co. 
Ixeciter Compound-wound 45-kw Iixcitation main units Dr. by ind. motor, 1200r.p.m. Westinghouse Elec. & Mfg. © 
1 Exeiter Compound-wound 35-kw Ixeitation main units Turbine and reduc. gear., 
7200-1200 r.p.m. Westinghouse Elec. & Mfg. C 
4 Rotary converters Commutating-pol« 1,500-kw Transform ce. to d-e Six-phase diametral, 250 v., 
type de., 450 r.p.m Westinghouse Elec. & Mfg. C+ 
4 ‘Transformers Oil ins., water-cooled — 1,650-kv.-n Serve rotaries Prin., phase delta; see. 6- ; 
phase diametral.. Westinghouse Elec. & Mfg. C 
1 Pum; Centrifugal 3-in lransformer cooling water Dr. by 5-hp. ind. motor, 1800 
p.m Buffalo Steam Pump Co. 
! reat Traveling, hand op 10-ton Serve rotary and trans. rm Cleveland Crane & Eng. Co. ' 
1 Crane Praveling, elec. op 10-ton, 3-motor Serve turbine room Operated from cab Shepherd Elec. Crane & Hoist ¢ 
} Air washer Water-spray 63,000 cu.ft. per min. Wash generator cooling ait American Blower Co 
1 Pat “Sirocco” 60,000 cu.ft per min \ir for generator cooling... Dr by 30-hp. G.E. ind. motor, 
1800r.p.m...... American Blower Co 
1 Pump Centrifugal 4-in Water for air washer Dr. by 10-hp. ind. G.E. motor Buffalo Steam Pump Co 
! Pump Reciprocating 14x 8x 24in For boiler testing Suction from calibrated tank Manistee Iron Works Co 


Vulean soot blowers for boilers and economizers, Ellison draft gages, one Republic steam-flow and one water meter, 3G. E. 


regulators, one Sturtevant No. 00 rotary fine mill, two Precision CO 


steam-flow meters, Copes feed-water 


» recorders, Bristol recording instruments, Ashton, Ashcroft and National indicating gages, 
Westinghouse switchboard, Crane valves, Vance steam traps, Simplex blow-off valves 
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diametral. 


Guaranteed efficiency at full load is 95.7 
per cent. 

Each machine is served by a 1650-kv.-a. three-phase 
60-cycle oil-insulated water-cooled transformer, delta- 
connected on the 2300-volt primary side and six-phase 
diametral on the secondary. Each transformer is 
mounted on a truck which may travel on a track in the 
basement under the rotary converters. An opening in 
the operating floor above each transformer makes it 
possible to raise by a hand-operated traveling crane the 
entire apparatus to the operating floor for removal if 
need be, or merely the cooling coils or windings should 
some defect develop. 

Each transformer requires 9 gal. of water per minute. 
To fulfill this demand and that of the turbine oil coolers, 
an independent cooling line drawing from the condenser 
intake has been provided. A 3-in. motor-driven cen- 
trifugal pump circulates the water. As the basement 
is below the river, an open discharge would entail re- 
pumping the cooling water to the sewer. For this reason 
a closed discharge was employed and all the pumping is 
done in one operation. A sight-flow indicator visible 
from the operating floor shows to the attendant the 
quantity of water passing through the transformer. A 
thermometer on the case also gives the oil temperature 
and by means of electrical contacts sounds a bell alarm 
when the temperature reaches a predetermined point. 

For the generators and rotary converters an air- 
cooling system has been provided. The air is taken 
from the outside, washed and distributed to the ma- 


chines. Provision is made for recirculation in cold 
weather. The intake, 7 ft. above the ground, is a walled- 


in compartment with steel sash windows in both the 
outer or building wall, and in the inner wall, the former 
being provided with screens to keep out rubbish. 

In summer the air comes in through the outer wall, 
and in the colder weather it is drawn from within. In 
either case the air is pulled down into the basement 
through a duct leading to the suction chamber of the 
cleaning apparatus, passing through a water spray to 
a motor-driven fan having a capacity of 60,000 cu.ft. per 
min. The cooling water is circulated by a 4-in. motor- 
driven centrifugal pump, drawing from the suction 
chamber at the bottom of the air washer. The water 
is forced through the nozzles and drops back into the 
suction chamber. As soon as it becomes dirty it is re- 
placed with clean water. After being washed and 
cooled the air is distributed to the machines. That 
passing through the generators is discharged to the suc- 
tion of the forced-draft fans in the boiler room. The 
delivery to each generator is 15,000 cu.ft. per min., 
and to the rotary-converter room 30,000 cu.ft. of air 
per minute passes through four openings. These open- 
ings are immediately below each rotary, so that the 
air passes through the machines and into the room, 
keeping the latter at a pressure slightly above at- 
mospheric. 


Less Coal Used When Engine Is On 


[n some buildings in which an engine in the basement 
supplies light and power for the machinery on the 
various floors during the day, it is found that at night 
and on holidays when the plant is shut down and steam 
for heating is taken through a reducing valve, more 
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coal is used per hour than when the plant is in opera- 
tion, exterior weather conditions remaining abcut the 
same. It is true, of course, that the engine adds no 
heat to the steam, but on the contrary takes some heat 
away—only a small percentage of the total heat in the 
steam, to be sure, but where is the joker? 

One of the points often overlooked in such cases 
is the fact that nearly all the energy of the engine 
may be given up to the air throughout the building, 
in. the form of heat. Each electric light, motor and 
bearing gives off heat in its operation, so that most of 
the heat energy taken from the steam at the engine is 
given up again in heat, delivered, through the medium 
of the wires, lineshaft or belts. 

The action of the belts or machinery in motion has 
another important influence; namely, the distribution 
and equalization of the heat. This is of greater im- 
portance than may at first appear, for buildings having 
badly distributed radiation may be reasonably well 
heated by vigorous air currents while machinery is in 
motion, but may be greatly overheated near the 
radiators—probably located near windows—when the 
machinery is idle. The radiators to the windward 
side of the building are on full, trying to temper the 
air inleakage, while those on the opposite side are 
overheating locally so that all the outgoing air is at 
a very much higher temperature than the average in 
the room. This condition may prevail even with a 
first-class automatic temperature-control system, but to 
a much greater extent with a manual control, which 
usually means no control at all. 

Overheating, either local or general, is a condition 
that is likely to exist during a shutdown period. This 
is sufficient in most cases to easily account for all 
the excess fuel used. The heat loss from a building 
is considered to be directly proportional to the difference 
in temperature between the inside and outside air, 
although it is probably proportionately and progres- 
sively greater as these temperatures differ, especially 
as the indoor temperature increases. In other words, 
it is likely that considerably more heat will be required 
to maintain a building at 80 deg. when it is 30 above 
zero outdoors than to keep 70 deg. inside when it is 
20 above zero outside. At any rate, with a tempera- 
ture difference of 40 deg., then 4 deg. increase would 
mean 10 per cent. or 10 deg. would mean 25 per cent. 
more heat lost. This is more heat than the engine takes 
out of the steam. That more coal is used on Sundays, 
nights and holidays, therefore, does not seem at all 
unlikely. 


New West Penn Power Plant 


Government officials have made arrangements with the 
West Penn Power Co. for the erection of a large electric 
power generating plant in the Allegheny Valley to cost 
approximately $5,000,000 and designed to help relieve 
the serious situation caused by insufficient power to 
meet the demands of the numerous war industries in 
and about Pittsburgh. The plant will be located near 
the coal mine of the company, and it is understood 
contracts have already been made for two turbo-gen- 
erators of 20,000 kw. each. The plan also provides for 
the erection of the necessary transmission lines through- 
out the Connellsville coke region. 
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Graphic Method of Determining Size of Safety Valve 


By H. F. GAUSS 





Reasons for increasing maximum allowable lifts 
those permitted in the A.S.M.E. Code. 
Napier’s formula for flow of steam through an 
orifice used as a basis for constructing capacity 
curves. General solution by means of logarithmic 
charts. 


above 





HE following simple method of determining the 
proper size of safety valve for a steam boiler is 
based on the rules and data set forth in the 
A.S.M.E. Boiler Code. A modification, however, has been 
made in the maximum allowable lifts. These have been 
increased 25 per cent. above those given in the Code, for 














RELATION OF 


LIFT OF VALVE TO DIAMETER 
the following reasons: 
facture 
these higher 


First, it 
safety-valve 


is possible to manu- 
successfully springs capable of 
lifts; using the lifts recom- 
mended in the Code, the number and size of valves re- 
quired are much greater than the results of safe prac- 
tice show to be necessary; third, the safety valve in 
any event can only take care of 
pressure 


second, by 


a gradually increasing 
no protection against a sudden in- 
crease, due to a ruptured plate, and so the large mar- 
vin of safety secured by restricting the maximum lifts 
to extremely low values is not warranted. The discharge 
capacity of a safety valve increases rapidly with an 
increase of pressure, and this feature in itself affords a 
measure of protection. For example, the capacity of a 
3-in. safety valve on a boiler carrying 100 lb. pressure 
increases 32.2 per cent. for an increase in pressure of 
25 pounds. 

In Fig. 1 the lines AB and CD indicate the limits of 
the maximum lifts employed in constructing the safet;- 
valve tables in the A.S.M.E. Boiler Code. It will be 
noticed that a constant lift is employed for each size 
of valve regardless of the pressure. This is reasonable 
when it is considered that the diameter of the spring 
is controlled by the size of the valve and a spring with 
a small diameter is necessarily stiff. Assuming that 
lifts 25 per cent. greater than the maximum of the 


and is 


range indicated in Fig. 1 are possible, it is easy to 
determine a new line EF indicating the maximum pos- 
sible lifts for valves of various diameters. 

Napier’s law for the fiow of steam through an orifice 
when the pressure on the discharge side is less than 58 
per cent. of the pressure in the boiler is 

AP 


w= "70 


in which 
W = Pounds of steam discharged per second: 
A = Area of orifice in square inches; 
P = Absolute pressure in pounds per square inch. 
Ordinarily a constant of discharge for a particular 
orifice should be used when applying this formula in 
determining the discharge of a safety valve. For the 
present purpose, however, it will be assumed that this 
constant is included in the lift allowed. 
To use Napier’s formula in designing safety valves, 
it is desirable to make some modification in the terms. 
The area through which the steam must flow is the 
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Rigg, 2. CURVE FOR FINDING SIZE OF SAFETY VALVE 


WITH 45-DEGREE SEAT 


product of the circumference of the throat and the lift 
normal to the seat of the valve. For 45-deg. seats, 
A= 3.1416 D X 0.7L 
and for flat seats, 
A=3.1416DXL 

in which 

A = Area through which steam flows; 

D = Circumference of valve throat; 

L = Vertical rise of valve. 

The A.S.M.E. Boiler Code states that the minimun 
capacity of a safety valve or valves to be placed on a 
boiler shall be determined on the basis of 6 lb. of steam 
per hour per square foot of boiler-heating surface for 
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water-tube boilers and 5 lb. for all other boilers, etc. 
On a basis of 10 sq.ft. of heating surface per horse- 
power for water-tube boilers, an evaporation of 6 lb. 
of water per square foot of heating surface amounts to 
60 lb. per rated horsepower, which is equivalent to ap- 
proximately 200 per cent. of normal rating. On a basis 
of 12 sq.ft. of heating surface per boiler horsepower 
for shell boilers, an evaporation of 5 lb. per sq.ft. per 
hour also amounts to 200 per cent. of normal rating. 
It has become customary with many manufac- 
turers to rate all their boilers at 10 sq.ft. per boiler 
horsepower, and in the present discussion no difference 
will be made in the evaporative power of the heating 
surface of any of the various types of boilers, and all 
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will be assumed to be capable of evaporating 6 lb. per 
sq.ft. per hour. Then, if S — total heating surface, the 
evaporation per hour becomes 6 < S, and the evapora- 
tion per second is 

6x S$ 

~ 3600 

Substituting in Napier’s formula the value for A of 


a 
*.1416 D & 0.7L and for W of : there results 


3600 ’ 
6x S_ 3.1416D * 0.7L x P 


3600 70 


Ww 


The Code limits the pressure rise to 6 per cent.; that 
is, the capacity of a safety valve must be sufficient to 
discharge all the steam the boiler can generate without 
permitting a rise in absolute pressure of more than 
6 per cent. of that at which the valve is set to pop. 
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Introducing this 6 per cent. factor in the preceding 
equation, 
6x S_ 3.1416D x 0.7L * 1.06P —S 
3600 70 deal 3 
. = 18.85 DL’ 
P — . 
The line GH, Fig. 1, gives the values of L’ correspond- 
ing to various values of D and the curve in Fig. 2 


= 18.85D X 1.06L 


If L’ is written for 1.06 L, 


S ' 
represents values of P for corresponding values of D 


and L’. From the latter curve it is possible to de- 
termine directly the size of the valve required when 
the heating surface and the absolute working pressure 


are known and the ratio 5 lies within the range of the 


curve. Since the capacity of a valve varies with the 
circumference and not the area, it is directly propor- 
tional to the throat diameter; that is, for a fixed lift, 
a 4-in. valve has twice the capacity of a 2-in. valve and 
a 6-in. valve twice that of a 3-in. valve. Hence, if the 


ratio . is beyond the range of the curve in Fig. 2, it 


must be divided by a number sufficiently large to make 
the quotient so obtained come within the range of the 
curve. The divisor thus found is the number of valves 
required, and the size is determined by the quotient. No 
safety valves larger than 43 in. are permitted. 

As an example, let it be required to find the number 
and size of safety valves for a 350-hp. water-tube boiler 
carrying a gage pressure of 185 lb. The absolute 
pressure is 185 + 15==200 lb. and the heating sur- 

, S 3500 
face is 10 X 350 = 3500 sq.ft.; hence, P= mm = 17.5. 
This value is beyond the range of the curve in Fig. 2, 
su assume two valves. Dividing 17.5 by 2, the quotient 
is 8.75, which, in Fig. 2, corresponds to a valve about 3} 
in. in diameter. The nearest commercial size is 34 in., 
and so two 33-in. vaives will be required. 

To facilitate the operations outlined, the chart in 
Fig. 3 has been prepared. The manner of using the 
chart is evident and the construction involves only the 
simple use of logarithmic scales for division. Scale A 
represents graphically the logarithms of the dividend 
S. Scale C represents the logarithms of the divisor 
P, and scale B represents the logarithms of the quotient 


P When the ratio . falls within the range of the curve 


in Fig. 2, the size of valve required can be read direct 


from scale B. When the ratio . is beyond the range 


cf the curve, it must be divided by a number sufficiently 
large to bring it within the range. This is accomplished 
graphically in Fig. 3 by means of scales D, E and F. 


Seale D represents logarithms of the ratio =4 scale F 


represents logarithms of the divisor (the number of 
valves required), and scale E represents logarithms of 
the quotient, with the corresponding size of valve 
necessary indicat<d. 

To illustrate, suppose the number and size of valves 
for a 400-hp. boiler operating at 135 lb. gage are to be 
found. The heating surface is S400 & 10 = 4000 
sq.ft. and the pressure is P=135-+-15—=150 lb. On 
Fig. 3, connect 4000 on the A scale with 150 on the C 
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seale, using a straight-edge, and the line will cut the 
B scale at 26. As 26 is beyond the range of the curve 
in Fig. 2, assume that two safety valves are used. Then 
eonnect 26 on the D scale with 2 on the F scale, Fig. 3, 
and the line will cut the E scale very close to 4 on the 
right-hand side of the scale. Hence, two 4-in. bevel- 
seat valves will be required. 

In case valves with flat seats are used, the lift is 
equal to the vertical rise of the valve and is L instead 
of 0.7L, so that the general equation becomes 

6x S_ 3.1416D X L X 1.06P 
3600 70 
from which 
Ss = 26.938DL’ 
f 
Fig. 4 is a curve by which the size of flat-seat valve 


can be found direct, so long as the ratio 4 is within 


the range of the curve. For values of 5 greater than 


21.92, the chart in Fig. 3 may be used. The diameter 
of flat-seat valve must be read from the left-hand side 
of scale B or scale E, however. The method of using 
the chart for finding the number and size of flat-seat 
valves does not differ in principle from that already 
explained in connection with bevel-seat valves. 


Some of the Bits Your Liberty 
Bond Will Do 


If you buy a $100 bend of the Fourth Liberty Loan 
you are lending the United States Government enough 
money to feed a soldier in France a little more than 
seven months. Or you have furnished enough money 
to give him a complete outfit of winter and summer 
clothing, including shoes and stockings, and _ slicker 
and overcoat and blankets, with enough left over to 
arm him with a good revolver. You have done that 
much to beat back the Hun. 

It takes $35 more to arm him with a rifle with a 
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bayonet on it, and if you buy a second $100 bond you 
furnish him this rifle and 1000 cartridges for it; and 
there will still be enough of your money left to purchase 
a good-sized bomb to throw in a dugout, or demolish a 
machine gun together with the Huns operating it. 


Massachusetts’ Only Licensed 


Female Engineer 


Mrs. Ella Gertrude Eno, the only licensed female 
engineer in Massachusetts, was born at North Lawrence, 
N. Y., and now resides in Lynn, Mass., where she and 
her husband conduct the Star Wet Wash Laundry. Mr. 
Eno is a licensed engineer and it was under his tutelage 
that Mrs. Eno acquired the knowledge and experience 
which enabled her to pass the necessary examination 
and secure an engineer’s license. 

The plant consists of a 
boiler 48 in. by 16 ft., carrying a working pressure of 
50 Ib.; a 6 x 12-in. horizontal, slide-valve engine run- 
ning at 140 r.p.m., and the steam pumps, receivers, 
traps, etc., usually found in a laundry plant. Mrs. Eno 
actually operates the plant, doing the firing and caring 
for the engine and appliances, and incidentally the coal 
consumed has decreased nearly 
took charge. 


horizontal return-tubular 


50 per cent. since she 
The following is quoted from a local daily: 


Refuting the argument that laborious work hardens a 
person, right here in Lynn is a dainty, entirely feminine 
little woman, who holds the distinction of being the only 
licensed woman engineer in Massachusetts, 

“1t is nothing at all,” said Mrs. Eno, when she was called 
away from her work down at the far end of the laundry. 
“For four weeks we advertised and tried in every way to 
get an engineer, because it was necessary for my husband 
to go out on the wagons. But labor is indeed hard to get 
these days, and it looked as though we would be left with- 
out an engineer. I was familiar with the work and decided 
it was up to me, and so I began in earnest to learn just 
what must be done to keep the power up and the hundred 
and one things that go to make up an engineer’s education. 
A little more than two months ago I passed the examina- 
tion, and now have my license. While I would not seek 
work of just this kind, still, women must be glad to fill 
the places made vacant by the boys in war service.” 
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The Electrical Study Course—Motor-Speed Control 





Treats of the various means used to regulate the 
speed of the three usual types of motors and 
points out the limitations of the different 
methods. 


AVING considered the problems incident to 
HH eerie motors and what their solutions are, 

in the previous lesson, we will now proceed to 
take up another problem in connection with their opera- 
tion; namely, speed control. It is true that for many 
classes of service only one speed is required and in 
such no speed control need be provided, but there are 
many others which do require adjustable speed in 
operation. 

As heretofore, the shunt motor will be the one first 
selected for discussion. 
istic of this type is the fact that it maintains a prac- 
tically uniform speed for any load within its capacity. 
It has already been found that one method of changing 
the speed is to change the field current, thus changing 
the amount of magnetic flux, and that the speed once 
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F7G. 1. CONNECTION DIAGRAM OF SHUNT MOTOR WITH 
RHEOSTAT ‘FOR REGULATING FIELD CURRENT 


so changed will again remain constant at the new 
value until such time as some other adjustment of field 
current is made. The field current may be varied by 
means of a field rheostat placed in series with the field 
winding as indicated by R in Fig. 1, which also shows 
the starting box connected into the motor circuit. One 
of the standard types of such field rheostats is illustrated 
in Fig. 2. The change of speed that can be obtained 
in an ordinary shunt motor by means of field-current 
control is rather limited. The lowest speed obtainable 
is that which the motor has when all the resistance in 
rheostat R is cut out, since the maximum field current 
then flows, and, as we already know, the speed of a shunt 
motor varies inversely as the field current. The limit to 
which the spced may be increased by decreasing the field 
current is determined by the sparking at the brushes 
which results from the operaticn of the armature in 
a weakened magnetic field. Ordinarily, an increase of 
about 25 per cent. above the speed obtained with maxi- 
mum field current is considered to be allowable. Speed 
regulation by means of field-current control is much 
more satisfactory when used in connection with.interpole 
motors. The field condition required for proper commu- 
tation is then always maintained and sparking at the 
brushes is practically eliminated when 


even great 


The most valuable character- ° 


changes in field strength are made. For adjustable 
speed operation such motors are designed to run very 
slowly when the field coils are taking their maximum 
current; that is, when the field windings are connected 
directly to the mains. A field rheostat of high resist- 
ance is then used to reduce the field current in steps 











FIG. 2. RHEOSTAT USED FOR REGULATING 
THE SHUNT-FIELD CURRENT OF 
MOTORS OR GENERATORS 
from its maximum value to such a value as will give 
the greatest speed at which it is safe to operate the 
motor. The range in speed obtainable is many times 
that possible for a shunt motor without interpoles. 
Often the field resistance is incorporated in the starting 
box so that only one piece of apparatus is necessary 
for the complete control of the motor. Such a com- 
bined motor-starting and speed-control rheostat is illus- 
trated in Fig. 3, the diagram of connections being 
given in Fig. 4. There are two arms a and b, one 
making contact with buttons e and the other with but- 
tons f, and both pivoted at c. The former is for start- 
ing the motor and the latter for regulating its field 
current. There is only one handle, however, and that 
is fastened to lever b. In this way arm a can be moved 
enly together with arm b, or, more correctly speakirg, 
arm b must be moved in order to move arm a. When 
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FIG. 3. MOTOR-STARTING RHEOSTAT WITH 
FIELD RESISTANCE FOR ADJUST- 
ING SPEED OF SHUNT MOTORS 
arm a is brought as far to the right side as it will go, 
it is held in position by the no-voltage release magnet @ 
in exactly the same way as the arm of an ordinary 
starting box, and when it is brought to this position 
the contact g is opened. Only arm a is actuated by a 
spring to force it to return to the “off” position when 
the magnet d releases it. The arm b will remain on 
whatever contact it is placed when it is no longer im- 
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pelled by arm a to return to the “off” position with it. 
This is the case when arm a is held by the magnet d 
and then the arm b is free to be moved backward over 
the contacts f, thereby inserting resistance into the field 
winding circuit and causing the motor to run at a 
greater speed by decreasing its field current. When 
the arm a is released from the magnet d, its spring 
causes it to snap back to the “off” position, and in doing 
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FIG. 4. DIAGRAM OF SHUNT MOTOR CONNECTED 
TO AN ADJUSTABLE-SPEED MOTOR- 
STARTING RHEOSTAT 


so it carries back the arm b with it and prepares 
the box for starting duty again. Shunt motors should 
in all eases be started only when there is no resistance 
in the field circuit; that is, when the field current is a 
maximum. 

When the speed of a shunt motor is to be varied 
between wider limits than can be obtained by field 
current control it becomes necessary to provide means 
for adjusting the voltage across the armature. The 
speed of a shunt motor is practically proportional to the 
voltage across its armature, provided the field current 
remains constant. This follows from the fact that the 
armature revolves at whatever speed is required to 
generate the proper value of counter-em.f. If the im- 
pressed voltage is reduced by one-half, for example, the 
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FIGS.5 AND 6. CONNECTION DIAGRAMS FOR ADJUSTABLE- 
SPEED OPERATION OF SHUNT MOTORS BY MEANS 
OF RESISTANCE IN ARMATURE CIRCUIT 


counter-em.f. will need to be only about one-half of its 
former value, and since the field strength is not changed 
the speed need be only one-half of what it was before 
to generate half the original counter-em.f. 

One method of adjusting the voltage across the arma- 
ture is to place resistance in series with it. If the 
resistance be arranged as in Fig. 5 any voltage desired, 
from zero to the full line voltage, may be impressed 
upon the armature. When the moving contact of the 
theostat is in the position a, it will be seen that the 
armature is connected directly to the line. When in 
position b both terminals of the armature are con- 
nected to one side of the line and hence there is no 
voltage across them. For intermediate positions of 
the contact, such as c, the voltage across the armature 
terminals will lie in between these values; it will be 
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the line voltage minus the drop in voltage across the 
part ac of the rheostat. This method does not give very 
satisfactory speed control except when the load on the 
motor is constant, for the following reason: Suppose 
that while the contact is at ¢ the load on the motor 
increases. There will be a corresponding increase in 
the armature current and consequently a greater drop in 
voltage across the resistance ac, thereby reducing the 
voltage across the armature and reducing its speed. 
The method is, moreover, wasteful since current flows 
through the rheostat even when the contact s is at a. 
This constant source of loss could be overcome by con- 
necting the rheostat as shown in Fig. 6, in which case 
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FIG. 7. MOTOR-STARTING RHEOSTAT IN 
TENDED FOR ADJUSTABLE-SPEED OP- 
ERATION BY ARMATURE-RESIST- 
ANCE CONTROL 





there would be a loss only when the resistance was in 
use, but it would be impossible to get any very low 
speeds unless the resistance of the rheostat were made 
quite high. With either connection it would not be 
obligatory to use a starting box unless it was con- 
sidered necessary to provide the protection given by the 
no-voltage release mechanism. Starting boxes contain- 
ing resistances especially designed to carry current con- 
tinuously are often used for the purpose, and others 
are made to incorporate both the field-control and arma- 
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FIG. 8§ MOTOR-STARTING RHEOSTAT FOR 


ADJUSTABLE-SPEED OPERATION BY 
MEANS OF BOTH ARMATURE 
AND FIBLD CONTROT. 


ture-control features. Such starting rheostats are 
shown in Figs. 7 and 8. 

There is a much more satisfactory method of ob- 
taining an adjustable voltage, but it entails the use of 
a considerable amount of additional apparatus. It is, 
however, used where absolute control from zero to full 
speed is indispensable. In that case a motor-generator 
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set is provided in place of the rheostat and the con- 
nections are made as shown in Fig. 9, in which M is 
the motor whose speed is to be adjusted, G is a gen- 
erator which is driven by another motor X connected 
to the line through a starting box g in the usual man- 
ner. The field winding of motor M, shown at a, is con- 
nected directly to the mains, but its armature is con- 
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FIG. 9. CONNECTION DIAGRAM FOR SHUNT MOTOR- 
SPEED CONTROL BY MEANS OF ADJUSTABLE 
VOLTAGE ACROSS ARMATURZ FURNISHED 
BY SPECIAL MOTOR-GENERATOR SET 
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nected to the armature of G, which is operated as a 
separately excited generator. By means of the field 
rheostat ¢ the current through the generator field b 
can be regulated to have any value from zero to the 
maximum by sliding the contact d from e to f. The 
voltage of the generator is correspondingly adjustable 
through a range of zero to maximum volts, and con- 
sequently that of the armature of motor M likewise. 
The speed of the motor can therefore be adjusted to 
any value desired between standstill and that which it 
develops when connected to normal voltage. By placing 
a reversing switch in the generator field circuit, the 
current through its field can be reversed. This would 
reverse the polarity of the generator, thus reversing the 
direction of the current through the motor armature 
and causing it to revolve in the opposite direction to 
that in which it ran before. We thus have a system in 
which the speed can be adjusted in very small and uni- 
form steps from zero to full speed in either forward or 
reverse direction. 

We now come to a consideration of series motors. 
Since the field winding of this type of machine is in 





FIG. 10. CONNECTION DIAGRAM FOR SERIES MOTOR 
SHOWING SPEED-REGULATING RISISTANCE 


series with the armature, any control which' affects the 
field current must affect the armature current at the 
same time. It must also be remembered that the ma- 
chine is inherently a variable-speed one and that it 
suffers a change in speed for every change in load. 
The speed remains constant, however, if the load and the 
impressed voltage are constant. If it is desired to 
change the speed when the load is constant, the im- 
pressed voltage must be changed, and this is ac- 
complished by placing resistance in series with the 
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machine, as illustrated at R in Fig. 10. The voltage 
across gh will be the line voltage minus the voltage 
drop across ac, which remains constant so long as the 
current remains so. When the load changes, the cur- 
rent will change and consequently the voltage across a: 
will change. Assume, for example, that the resistance 








FIG. 11. CONTROLLER FOR STARTING AND REG- 
ULATING SPEED OF SERIES MOTORS 


ac is 0.1 ohm and that the motor is taking 20 amperes 
at a line voltage of 110 volts. The voltage drop across 
ac will be its resistance 0.1, multiplied by the current 
through it, 20 amperes, or 0.1 & 20 = 2 volts, and the 
drop across gh will be the line voltage, 110 volts, minus 
the drop across ac, or 110 — 2 = 108 volts. Suppose, 
now, that the load is increased so that the motor takes 
80 amperes. The drop across the resistance ac will then 
be 0.1 ohm X 80 amperes = 8 volts, and the voltage 
across gh will be 110 — 8 = 102 volts. The speed of 
the motor would consequently be lowered as in the case 
of the shunt motor, but in the series machine we have 
the further effect of the increase in field current which 
of itself would cause a considerable decrease in speed. 
The combined effect is to cause a greater decrease in 
speed than that due to either cause alone. The lowest 
speed would be obtained with contact s at b and the 
highest with it at a. The change in speed due to the 
change in voltage drop across the resistance when the 
load varies is not objectionable in the case of a series 
motor since the speed would change anyhow, and there- 
fore control of speed in this class of machines is ac- 
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FIG. 12. DIAGRAM OF SERIES MOTOR CONNECTED TO 
CONTROLLER INTENDED FOR STARTING DUTY 
AND VARIABLE-SPEED CONTROL 


complished by means of resistance placed in series with 
them. Since a heavy-duty starter must be provided 
with a series motor, this same device is used as a speed 
controller. Fig. 11 is an illustration of a type that is 
used extensively for crane control and similar applic:- 
tions. Since it is necessary in such service that the 
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motor run in either forward or reverse direction at 
will, provision for such control must be made. We 
know that in order to reverse the direction of rotation 
of a motor the direction of the current in either the 
armature or field coils must be reversed. If we were to 
reverse it in both, the direction of rotation would remain 
the same as it was. It will therefore not do to reverse 
the connections of the entire motor, but only those of 
the field or of the armature. Fig. 12 will make it clear 
how this is accomplished. 

When the contact arm is moved in the direction A, 
the path of the current will be as indicated by the solid 








FIG. 13. DRUM-TYPE CONTROLLER FOR 
SERIES-MULTIPLE CONTROL OF 
SERIES MOTORS 


arrows. When it is moved in the direction B, the cur- 
rent will follow the path of the dotted arrows. The di- 
rection of the current through the armature will be 
seen to be the same in either case, but that through 
the series field is shown to be reversed. When the con- 
tact arm is in position a, no current flows; as it is 
moved in either direction the current increases until it 
reaches position b, at which point all the resistance has 
been cut out. Moving it in either direction from this 
contact again inserts resistance into the circuit, thus 
cutting down the motor speed. 

Another type of controller used in connection with 
series motors, known as the “drum” type, is shown in 
Fig. 18. Only the contacts are contained in the con- 
troller itself, the resistances being placed in any con- 
venient location. This is the type commonly used for 
street-car operation, and it is adapted for “series-mul- 
tiple” control. This is a type of control used when two 
series motors (or some multiple of two) are arranged 
to drive a certain load between them. The connections 
are so arranged that upon starting the machines are 
connected in series. The voltage across each is then 
one-half the total, and consequently, when all the start- 
ing resistance is cut out, they operate as if each were 
connected to a source of voltage equal to one-half the 
normal and therefore they run at a reduced speed. 
When it is desired to run faster, the connections are 
quickly broken and remade with the motors in mul- 
tiple but each connected in series with its starting 
resistance, which is then cut out again until the motors 
are connected directly across the full voltage. Such 
controllers are fitted with an extra set of contacts 
operated by a separate handle, for reversing the direc- 
tion of rotation of the motors by reversing the field or 
armature terminal connections. 
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In multiple unit systems, which are the ones used 
when a train of cars is to be operated from a single 
point on the train, such as the front platform of the 
first car, a “master controller” is provided which regu- 
lates the functioning of the controller itself, causing it 
to cut in or cut out resistance according to the movement 
of the master controller. All the master controllers on 
the train are connected in multiple by means of con- 
nectors between the cars, and the movement of any 
one of them will cause the main controllers on all the 
cars to operate in unison. The operation of the main 
controllers is regulated by means of the motor currents 
in such a manner that they cannot cut out their starting 
resistances too quickly, and there are other safeguards 
which prevent the motors from being subject to over- 
ioad. The connections for such systems are quite com- 
plicated and require some patience to trace out, but as 
in all automatic control the complications are merely 
due to the auxiliary apparatus used. The principle of 
starting, stopping and speed control is precisely the 
same as that employed in hand-operated controllers. 

Only the compound motor remains for discussion, and 
its speed regulation presents no problems that have 
not already been encountered. In fact it resembles a 
shunt motor very much more closely than a series and 
from the standpoint of speed control may be treated in 
the same manner as the shunt type. 

There were two problems presented for solution in 
the previous lesson. The first was to find the starting- 
box resistance required to limit the starting current of 
a 50-hp. 240-volt motor to approximately 14 times the 
full-load current, the resistance of the armature being 
given as 0.07 ohm. The full load output will be the 
horsepower capacity of the machine times 746, or 50 
746 = 37,300 watts. Neglecting the losses in the ma- 
chine, the current taken by it will be the watts output 


divided by the voltage; that is, o = 155 amperes. 


Since the load current is to be 13 times this value, it 


3 
will be 5 »< 155 = 233 amperes. The total resistance 


in the circuit would have to be the voltage divided by 
this current, or a == 1.03 ohms. The armature itself 
has a resistance of 0.07 ohm, consequently the re- 
sistance it would be necessary to place in series with 
it would be 1.03 — 0.07 == 0.96 ohm. 

The second problem is to find the current required 
at 110 volts to heat a room 15 ft. long by 10 ft. wide by 
9 ft. high if it is necessary to supply 2 watts per cubic 
foot to keep the room at the desired temperature. The 
total energy required to heat the room would be its 
capacity in cubic feet times 2 watts for each one. Its 
capacity is 15 *K 10 & 9 = 1350 cu.ft., and 1850 * 2 
== 2700 watts. Dividing the number of watts required 
by the voltage gives the current input, or a = 24.5 
amperes. 

It is required to heat 50 gal. of water from 50 deg. F. 
to 170 deg. F. in 6 hours. Assuming that there is no 
loss of heat during that time, how many amperes wou!d 
be required at 230 volts? What would be the resistance 
of the heater? If the heater consisted of four sections 
in multiple, what would be the resistance of each sec- 
tion? 
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The Chicago Situation Explained 


N SPREADING information on mechanical matters 

the daily press has an unfortunate reputation for in- 
accuracy. Among engineers this is commonly known, but 
when individual interests are affected the reader is in- 
clined to swallow bait, hook and sinker and in addi- 
tion allow his imagination full sway before attempting 
to check the details or prove the veracity of the story. 
Something on this order recently happened in Chicago. 
The daily papers came out with announcements to the 
effect that it was the intention of the Fuel Adminis- 
tration to transfer the services of power plants within 
the loop to the Commonwealth Edison Co. for the dura- 
tion of the war, thereby saving immense quantities of 
coal expressed by the difference between 2 lb. and 8 or 
10 lb. per kw.-hr. Mention was also made of the trans- 
fer of energy now taking place between the Sanitary 
District and the Edison company. Such unqualified 
statements caused considerable commotion, and rumors 
soon became current that the Fuel Administration was 
packed with central-station men playing into the hands 
of the home company and that the latter was benefiting 
to an unwarranted extent from the electrical energy ob- 
tained at a very low price from the Sanitary District. 


INJUSTICE TO ILLINOIS FUEL ADMINISTRATION 


That these reports and the rumors following in their 
wake are incorrect is putting the case mildly. They 
are altogether misleading and do rank injustice to the 
representatives of the Fuel Administration serving the 
State of Illinois. Careful scrutiny of the work so far 
done or in contemplation shows unbiased action and that 
the leaning, if anything, is away from the central sta- 
tion, to forestall any such criticism as previously cited. 
The primary object is to conserve coal, and they are do- 
ing this to the best of their ability. No favoritism is 
being shown, and each case is being settled on its merits. 
Adjacent plants are being called upon to combine their 
services where it will result in a saving in coal, the 
better plant supplying its less efficient neighbor. The 
purchase of summer current in noncondensing plants 
where there is little use for exhaust steam is another 
recommendation offered. It was the latter that caused 
the commotion in Chicago. 

With coal costing between $5 and $6 per ton, good 
firemen scarce, and with little use for exhaust steam 
outside of heating service water, there are a number 
of buildings within the loop, especially those equipped 
with electric elevators, that at the central-station rates 
now existing might profitably buy current during the 
nonheating season. At least, a saving in coal might 
be made, and this is what interests the Fuel Administra- 
tion. This was the suggestion offered by the adminis- 
trative engineer, and it is to be noticed that it was only 
a suggestion. Action on the part of the plant owner 
was to be voluntary as it was considered that the 
situation, for the present at least, did not warrant 
compulsion. 

Owing to delay in appointing an administrator the 
summer was half gone before the work could be orga- 
nized. As it turned out, only one plant took advantage of 
the situation, and even here negotiations were insti- 
gated by the chief engineer himself. The plant is 
located in the Lumber Exchange Building, of which 
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mention was made in the Aug. 13 issue of Power. At 
the beginning of the heating season, Oct. 1, the plant 
will be put back into service. As the summer is prac- 
tically over, it is not likely that any other building 
will make a similar change, although preparation for a 
change of service next summer may be in order. 


EDISON COMPANY OBTAINS NO SPECIAL ADVANTAGES 


The arrangements between the Sanitary District and 
the Commonwealth Edison Co. are perfectly legitimate. 
At least there is no advantage accruing to the latter as 
they are buying surplus current from the Sanitary Dis- 
trict at their coal cost for generating the same amount 
of energy. Some 4000 kw. will be available during the 
day for the spring, summer and fall, and when the lake 
level is high, as it is this year, the surplus will be a 
little greater. The amount purchased is a mere drop 
in the bucket when compared to the total load. It does 
not permit shutting down any of the large units em- 
ployed, nor can a part of the operating force be elimi- 
nated. The coal cost then is all that is saved, and this 
is turned over to the Sanitary District, giving to the 
taxpayer a neat sum at the end of the year that could 
not be obtained otherwise. It is merely one of the nu- 
merous plans to save coal, and on the part of the Edison 
company one of the many patriotic duties it has been 
performing to help win the war. 

The question naturally arises, why the Sanitary Dis- 
trict does not increase its commercial day load and ob- 
tain more money for its surplus product. The fact is 
that it is already carrying about all the load that can 
be served the year around. Off-peak customers for six 
months in the year are hard to get, and it would be 
difficult to estimate beforehand the exact amount of 
power that would be available, as this depends on the 
lake level. For a number of years it has averaged about 
one-half foot above datum during the summer and about 
one-half foot below datum during the winter. This 
summer the level has reached two feet above datum, and 
a year from date it might not rise above datum. The 
power possibilities then are uncertain, so that it is 
rather convenient to dispose of all surplus at a fair fig- 
ure. For Sundays and holidays, when the Edison load 
may be supplied by the most efficient units, the present 
rate may be computed by multiplying the cost of: coal 
per ton to the central station by 0.0009, and for week 
days, when part of the load must be carried on less 
efficient units, by 0.00125. The actual figure approxi- 
mates one-half cent per kilowatt-hour. 


LOAD CARRIED BY THE SANITARY DISTRICT PLANT 


On the Sanitary District the night load runs about 
21,000 kw. It consists of city lighting and some pump- 
age. The day load approximates 13,000 kw., consisting 
of commercial power service and electric pumping in 
some of the water-works stations. It will be noticed 
that the lake level is lowest during the winter, when the 
hours of lighting are the longest. Although the seven 
4000-kw. units installed are maintained in operation, the 
available water supply is not sufficient to carry the 
21,000-kw. load without lowering the level and reducing 
the head, so that time must be given during the day fo. 
restoration in the limited storage available. A night 
load then of 21,000 kw. and a day load of 13,000 kw., or 
an average of 17,000 kw. for the 24 hours, has been the 
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maximum during the winter that the available water 
would care for. In the summer months, when the light- 
ing periods are shorter, it would be possible to carry a 
heavier day load, and it is this surplus that the Edison 
is to get. Depending on the water available, some 4000 
kw. may be supplied for varying lengths of time—on 
some days perhaps for two or three hours and on other 
days for eight hours. It will be the surplus available 
that will prevent waste of water over the dam. 

Another complication is that during the winter the 
night and day loads overlap for a short period, causing 
a high peak, which has been cared for in the past by a 
4000-kw. turbo-generator set in the Thirty-Ninth Street 
Sewage Pumping Station, where there is plenty of re- 
serve boiler power to handle storm water in addition to 
the usual amount of sewage. A couple of old city steam 
stations, the H. N. May and the Washington Park plants, 
are also available in case of emergency. 

As a means of saving some additional coal it has been 
suggested that the Edison take care of this winter peak. 
As it is simultaneous with the Edison peak, a higher 
rate would probably be asked than for the off-peak sur- 
plus from the Sanitary District. No definite arrange- 
ments on this point have been made, and if later on an 
agreement is not reached, the same reserve steam units 
are still available. 


Renewi a Water-Tube 
Boiler Header 
By S. P. BLACK 


EPLACING a sinuous header in a _ water-tube 

boiler is a comparatively simple proposition, but 
some of the essential details are so important, that, 
should a few be overlooked or mismanaged, considerable 
trouble or failure might occur. The writer having had 
oceasion to do work of this kind at various times, a 
brief description is given which should be sufficient to 

















FIG. 1. DOUBLE-DRUM BOILER SHOWING HEADERS 


euable one to undertake a similar job with confidence. 
Although boilers using the sinuous header are of various 
designs, single-, double- and triple-drum, one- and two- 
story, cross-drum, vertical and inclined headers, the 
same principle is applied in any case. 

Fig. 1 represents a common type of boiler of the 
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double-drum, vertical-header type with forged steel 
headers, and it is to the replacing of these latter that 
consideration is to be given. 


Up to 160 lb. pressure, cast iron is used in these 
headers. 


As a rule, when a cast-iron header is to be 





FIG. 2. HEADER DRILLED FOR BREAKING UP 


replaced, it is on account of cracking or the destruction 
of the joint around the caps and no attempt is there- 
fore made to save them and it is not at all necessary to 
take them out in one piece. The net section or bridges 
are therefore drilled as shown at A, Fig. 2, a tapered 
pin driven in the hole and the header broken in pieces 
and removed in sections. 

With the wrought-steel header, however, no such 
expedient would likely be successful, and in addition, 
the header will in all probability have to be used over 
again and it is then necessary to remove the whole 
section in one piece. 

Fig. 3 shows the various stages of treatment of 
individual tubes. J) represents a section of firebrick 
that has been rounded up to fit the tube hole. Where 











CRIMPING 


FIG. 3. THE TUBE ENDS 


the tubes are very brittle or crystallized, they will all 
have to be annealed at the ends where they extend 
through the header and at the bearing of the joint. 
This also helps to break the joint, but in most cases it 
is not necessary to heat and insert brick. 

The crimping tool EZ, shown in place in the tube C, 
is the most important tool used; the depth of the jaw, 
length of the foot and the nicety of fit and adjustment 
are important. The illustration shows all that is re- 
quired, but it may take some careful fitting and filing 
to secure the accuracy which, when obtained, will easily 
crimp the end of the tube all the way around as shown 
at B. The length of the arm of EF need not be over 
18 inches. . 

After the whole row of tubes has been crimped as 
shown at B and the nipples or risers are cut loose 
from the drum or saddle, a rope should be passed 
through a couple of handholes and made fast overhead 
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by a couple of turns in order to facilitate lowering, 
for as soon as a man butts the bottom end from the 
furnace side with a light timber, the whole header 
comes loose. 

The tube baffles will hold up the tubes so that there 
is no danger of their falling or springing and causing 
a leaky joint at the other end. 

Replacing a header is a simple matter. All the tubes 
have to be annealed and swaged. After annealing each 
individual tube with hot firebrick and while the tube 
is still hot, the tapered pin shown at G, Fig. 3, is 
driven into the hole to round the tube up and restore 
its normal diameter. The cup swage shown at F is 
also used for the same purpose, a small hole being 
tapped in the bottom of each in which a rod is 
screwed to facilitate handling. Swages and pins may 
be made or turned from extra-heavy pipe that has been 
properly forged. 

After the tubes are opened out to their normal diam- 
eter and annealed, it will be found that strains in the 
baffle plate, warping of the tubes or other strains will 
have drawn the individual tubes out of alignment so 
that they will not all come fair when the header is 
drawn up to position. For this reason, if the tubes are 
clean and the setting does not prevent, the new header 
is reset in place while the tubes are in condition, as 
shown at B, and the header is driven back some ten 
or twelve inches until the tube ends are all in the clear, 
after which they are squared up and the header drawn 
forward again until its normal position is regained. 
The nipples or risers, as the case may be, are first 
set in place. A |-in. projection is given at each end and 
they are then rolled in place; this sets and gives a 
solid foundation to the header so that the water tubes 
will be even and set square before expanding. 


Water Supply at the Front 

Qf all the problems that confront the American 
engineers in France none is of greater interest than 
the question of adequate water supply, says the Boston 
News Bureau. In a section where water is scarce an 
allowance of one gallon a man is made; if the troops 
are advancing at the front under fire this allowance is 
cut to one-half gallon or less. It is not uncommon for 
the enemy artillery to destroy one or more water-supply 
bases. Water pipes leading up to the front are placed 
with two to three feet of earth cover, and are often 
laid in zigzag fashion to allow them a certain amount 
of play for shell disturbance. Canvas tanks are largely 
used as water bases in the support areas, and barrels 
are employed in the trenches. In most sectors wells 
varying in depth from 100 to 250 ft. have been the 
chief source of supply. In certain localities river water 
is rendered drinkable by purifying it through a liquid 
chlorine apparatus. 


Oakite Waste Cleaner 


Thrown on the coal pile and burned is what gen- 
erally becomes of waste and rags used about the power 
plant for wiping purposes. Much of this material could 
be saved for future use if a suitable method could be 
utilized in cleaning it from the oil and grease. Reai- 
izing that such used wiping material is being destroyed 
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as unfit for further use, the Oakley Chemical Co., 22 
Thames St., New York City, has developed a process 
whereby this waste can be prevented. 

For small plants the system consists of a tank, Fig. 1, 
in which about 40 lb. of the material to be cleaned is 
placed, with about 25 gal. of warm water. To this 
quantity 2 Ib. of what is termed Oakite is added and 
allowed to dissolve. The water is then brought to a 
boil for 15 min. As the result of this process the oil 








FIG. 1. SMALL WASTE CLEANER 


is liberated and rises to the surface of the water, and 
may be reclaimed by filling the tank with water until 
the oil runs out of the overflow. When no more oil 
escapes from the waste, the washed material is rinsed 
in a separate tank, and, after drying, is fit for use 
again. 

For plants where large quantities of waste or rags are 
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2. LARGE WASTE-CLEANING TANK 


RIG. 


to be cleansed, the tank shown in Fig. 2 has been de- 
signed. The operation of cleaning the material is, how 
ever, practically the same as with the small tank. 

The Oakite solution can be used over and over again. 
lt emulsifies the oil, but there is no chemical action in 
so doing. It costs on the average three-quarters of 3 
cent per pound of material cleansed, and the process can 
be repeated until the material is worn out. 
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A 25.000-Kw. Turbine Is Damaged in New 
West End Station 


turbines in the new West End Station of the 

Union Gas and Electric Co., of Cincinnati, Ohio, 
was badly damaged in its 17th (last) stage at 9 a.m., 
Wednesday, Sept. 4. The turbine room of this plant is 
shown in Fig. 1. The 17th diaphragm shows evi- 
dence of having distorted at top and bottom, causing 
the wheel blades to rub the diaphragm buckets, crushing 
and burning them, and also burning off the upper side 


OQ: of two 25,000-kw. single-cylinder impulse 


throttle was immediately tripped, but the noise and 
vibration continued, much modified, until the machine 
slowed down to about 700 r.p.m., when vibration and 
ioise ceased and the speed decreased normally. 

The condenser wells are 85 ft. deep in this station, 
and the shrouding for the blades of the 17th wheel, 
also some of the blades, fell into the long exhaust pine. 
The turbine is damaged only in the 17th, or last, stage. 

A member of Power's staff saw the 17th diaphragm 


















FIG. 1. 





of all blades on the 17th wheel. The speed is 1800 revo- 
lutions per minute. 

This turbine, which is of the same general design 
as that of the 35,000-kw. single-cylinder type, had 
been installed about two months. It had been satis- 
factorily carrying trial loads frequently during ‘this 
time. On the Tuesday morning before the accident the 
machine was started at 8 a.m., carrying 12,000 kw. all 
day. At a little before 9 a.m. Wednesday the erecting 
crew had about 20,000 kw. on the turbine, which car- 
ried the load well. There was no alarming vibration 
or sign of serious rubbing. At 9 a.m. there was a loud 
bang inside the casing, followed by others accompanied 
by violent vibration which shook the station. The 


VIEW OF TURBINE ROOM DURING ERECTION 
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when it was lifted out and the two halves placed % gether 
on the floor. Its warped condition is plainly apparent. 
There are approximately 350 buckets in this diaphragm, 
and all but eleven are burned or crushed. The bottom 
and top halves rubbed badly over an arc of about 3 ft. 
at both the extreme top and bottom. The bottom half 
rubbed harder than the top half. The projection of the 
annular ring where the buckets are fastened in and 
which is near the key or fastening of the diaphragm, 
took the severest of the rubbing; the metal of this 
projection is rubbed away over the 3-ft. arcs mentioned 
to a depth of nearly half an inch. Other projections at 
these points made less severe contact. 

The blades on the 17th wheel are 28 in. long and 
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are of steel, and have a shrouding over their tips, 
but use no rosary fastening. There are about 200 
blades on the wheel. It is peculiar that about every 
tenth blade broke off immediately above where it was 
fastened onto the wheel; 20 blades broke in this man- 
ner, breaking clean and sharp, as shown in Fig. 2. 

All the blades which remained on the wheel were 
burned away at their top edges, as shown in Fig. 3. 
The projections on the tips of the blades do not ap- 
pear to have rubbed; they merely show the effect of 
having the shrouding pulled away from them. 

It is difficult, if not impossible, to tell the exact 
sequence of events. However, the machine did not over- 


speed, neither did it take on load hes 
suddenly or warm up suddenly. Just | fz 
17th stage let go the \ 
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before the 
switchboard operator noticed that 
the load increased from 20,000 to 
22,000 kilowatts. That distortion of 
the diaphragm was the primary 
cause of the trouble is indicated by 
the fact that the projections on the 
16th diaphragm top and _ bottom 
show signs of rubbing on both 
halves. The 17th diaphragm is 


Blades Broken off here, 




















FIG. 2. WHERE THE 
BREAK OCCURRED IN 
TWENTY OF THE 
BLADES 


FIG. HOW 
REMAINING ON 
WHEEL WERE 
BURNED AWAY 


BLADES 


about 11 ft. in diameter over all and the rim speed of 
the disk is about 1000 ft. per second. The turbine was 
closed up after the removal of the damaged disk and 
was in operation on the Monday following, or five 
days after the accident. It could have been put back 
in service sooner had it not been kept oopen for the 
inspection of the engineers of the builders. 


The production of bituminous coal for the week ended 
Aug. 24, passed the 12,000,000-ton mark, being esti- 
mated at 12,603,000 tons, an increase of 669,000 net tons 
over the previous week. Anthracite production for the 
week was 2,134,000 net tons, against 1,924,000 tons for 
week of Aug. 17, a gain of 1.9 per cent. This compares 
with 1,988,600 tons for the corresponding week of 1917. 
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What Your Subscription Means 


When you subscribe to a Liberty Loan you subscribe 
to the sentiment that the world must be made safe for 
democracy and subscribe to the fund that is to make the 
world safe for democracy. 

You subscribe to the belief that innocent women and 
children on unarmed ships shall not be sent to the 
bottom of the sea; that women and children and old 
men shall not be ravished and tortured and murdered 
under the plea of military necessity; that nurses shall 
not be shot for deeds of mercy, nor hospital ships be 
sunk without warning, or hospitals and unfortified cities 
be bombed or cannonaded with long-range guns. 

You subscribe to the doctrine that small nations have 
the same rights as great and powerful ones; that Ger- 
many shall not force upon the world the dominion of her 
military masters. 

You subscribe, when you subscribe to a Liberty Loan, 
to the belief that America entered this war for a just 
and noble cause; that our soldiers in France and our 
sailors on the sea are fighting for right and justice. 

And you subscribe to the American sentiment that 
they must and shall be powerful, efficient, and victorious. 


Automatic Whistle-Blowing Rig 
By WILLIAM H. WATSON 


If the engineer is busy with other things he some- 
times fails to blow the whistle at the proper time, and 
as in most shops the men start and stop work when 

















WEIGHT RELEASED BY SOLENOID ACTION 


the whistle is blown, it is important that it be done 
on time. The illustration shows a solenoid trip for 
a weight on the whistle cord. At whatever time the 
whistle is to be blown the clock closes the circuit. 
actuating the magnet which lifts the plate A and hook 
B, releasing the weight. 

The same kind of trip can also be used on a push- 
button alarm, engine stop or any apparatus of the kind. 
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The Voice of Liberty 


HE war has now entered upon its fifth year, and 
the end is not in sight. But at no time in all the 
four long years of swiftly changing fortunes have the 
prospects for an Allied victory seemed so bright or so 
certain of realization. And while it would be ungen- 
erous and ignoble to fail to recognize the masterly 
strategy of Marshal Foch and the heroism and self- 
sacrifice of the French, British, Italian and Belgian 
troops, nevertheless it has been due in great measure 
to the support of the United States that the tide has 
turned on the Western front and is flowing eastward. 
America, the chief exponent of liberty and democracy, 
made her power felt just at a critical moment. The 
Germans had overrun a vast section of French terri- 
tory, sweeping the Allied armies before them, until 
they stood almost at the gates of Paris. They paused 
to gather their, forces for the final blow—confident, 
arrogant, boastful, puffed up with pride and drunk with 
suecess. But when that blow fell it met an anvil 
of resistance. At Chateau-Thierry in the direct line 
of the advance on Paris, the uns met the Americans 
squarely—met them, fought them and were hurled back 
by the very fury and impetuosity of their onslaught. 
The effect of that engagement was electrical. It 
disposed, once and for all, of the bugaboo that the Hun 
was invincible; but more than that, it showed the 
harassed and war-worn Allies the splendid courage and 
the indomitable fighting qualities of the American 
troops. From that moment to this, the American soldier 
has been giving daily proof of his dependableness, his 
resourcefulness and his determination to win. And 
with the knowledge that there were a million like him 
in France, and millions more in training or waiting to 
be called into service, the spirit of our Allies was 
cheered and heartened. And as a result the Germans 
have been driven back, mile by mile, to the positions 
they held before their victorious rush of last March. 

America’s part in this splendid achievement repre- 
sents a vast outlay of treasure. The outfitting of 
troops, their transportation and their supplies of food 
and ammunition have cost enormous sums—figures that 
are beyond comprehension. And our great work has 
only been well begun. The cost has been tremendous, 
but it will not grow smaller. During the past month 
our war expenses averaged more than fifty million 
dollars a day. But America has pledged herself to win 
the war, and even the swiftly mounting billions of 
debt cannot swerve her or distract her from her lofty 
purpose. 

It is no longer a mere war of sentiment or of retalia- 
tion for countless insults and provocations. It is a 
conflict in the issue of which is bound up the existence 
of national liberty and freedom. We are fighting now 
to preserve for ourselves, as well as for all the rest 
of the world, those principles of justice and liberty on 

which our mighty nation is founded. 


For the preservation of such rights and privileges as 
these, no cost is too high, no sacrifice too great. The 
artist who drew the colored supplement accompanying 
this issue has attempted to convey something of this 
impression. Liberty is endangered by the encroachments 
of a hateful autocracy, and she is making an appeal to 
lovers of freedom to establish her firmly and unalterably. 

Billions are needed now and will be needed in the near 
future, and the burden of supplying them rests on the 
people of America. It is not an impossible task—noth- 
ing is impossibie to a unitee nation animated by a single 
purpose. But it means she practice of self-denial on 
the part of every ituividual, the pruning of personal 
expenditures, to lend to the nation. 

The voice of Liberty speaks, and the message is as 
plain as your duty. 

How clearly have you heard the call? 


Coal or Cars: Which? 


FEW days ago Director General of Railroads Mc- 

Adoo, in his report to President Wilson, said that 
car shortage had not been responsible for the fact that 
the coal mines had failed to produce their maximum 
output. This was somewhat reassuring in that every 
coal user was fearful that last winter’s experience, due 
in a measure to the lack of railroad transportation, was 
to occur again this winter. 

Hardly had the public been told that the railroads 
were in a position to handle all traffic demands, when 
the National Coal Association took issue with Mr. Mc- 
Adoo’s statement as follows according to the New York 
Times: 


Shortage of railroad cars at the bituminous coal mines 
of the country has curtailed production not less than 82,- 
000,000 tons since January 1 last, and stands as the domi- 
nating factor of all causes of curtailment. Much of this 
huge production lost to the country, because the railroads 
did not furnish the coal mines sufficient cars, occurred dur- 
ing the months of January, February, and March, when the 
railroads were recovering from the worst congestion in their 
history and from the effects of unprecedented storms. 

Car shortage cut bituminous coal production 1,934,000 
tons during the week ending August 17; 1,559,000 tons dur- 
ing the week ending August 10; and 1,145,000 tons during 
the week ending August 3. These figures do not support 
a claim that the coal mines are receiving more cars than 
they can load, even recently. 

The production of bituminous coal from January 1 to 
August 24, inclusively, totalled 384,000,000 tons. The mines 
that produced this coal were capable of producing 522,000,000 
tons under full time output. The total production lost from 
all causes was therefore 138,000,000 tons—far more than 
enough to afford a guarantee against a fuel shortage. Here 
are the reasons why these 138,000,000 tons were lost: 

Because of car shortage, 82,000,000 tons; because of la- 
bor shortage and strikes, 22,750,000 tons; because of me- 
chanical disabilities and unavoidable shutdowns at the 
mines, 19,750,000 tons; because of no market (chiefly in 
Southwestern States) 4900,000 tons; all other causes, 
9,500,000 tons. 


Next comes a statement from the office of Director 
General McAdoo that the figures published by the Na- 
tional Coal Association were misleading as they do not 
take into account many situations which arose from time 
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to time. For instance, that if a mine that had pro- 
duced a certain amount suddenly increased its output, 
the lack of sufficient cars at the mine was put down to 
car shortage, although the railroad administration had 
had no warning in advance that the addition] cars would 
be needed. 

It seems to be a case of Katy did and Katy didn’t. 
Whatever the cause of the present lack of coa! produc- 
tion, the consumers have to stand for the shortage. If 
both the National Coal Association and Director Gen- 
eral McAdoo are positive that the blame rests with the 
other party, it would seem that the matter could be 
brought to a focus by Mr. McAdoo by delivering more 
cars to the mines and so compel the mine operators to 
produce the coal or admit that they cannot fill all the 
cars that are provided them. 

If, on the other hand, mcre coal is being mined than 
can be loaded and haulcd beeause of lack of cars or 
locomotives, they can make Mr, McAdoo see the point 
without much trouble, it wou! see.a. If a report were 
sent to the Director General at the close of each work- 
ing day, of the additional tonnage that could have been 
shipped by each operator had the cars been supplied, it 
is more than probable that sufficient cars would be 
forthcoming if it were possible to get them. 

This placing the blame on the other party does not 
get anywhere. Either there are sufficient coal cars 
provided or there are not. Either the mine operators 
are mining all the coal that can be loaded into the 
cars or they are not. If more coal could have been 
shipped than has been, the fault rests either with the 
production or with the transportation. Which is it: 
coal or cars? 


How Every Employer Can Help 


N PAGES 68 and 69 of this issue is the announce- 

ment of a plan in which under an organized method 
the codperation of every employer is requested in order 
to help in the promotion of the Fourth Liberty Loan. 
That announcement is worthy of careful and immediate 
attention and action. It is certainly not difficult to see 
how the energetic carrying out of this plan may pro- 
duce results helpful not only to the Liberty Loan but 
to American business. 

The tremendous impetus which Charles M. Schwab 
has given to shipbuilding has been largely achieved 
by making every individual engaged in the industry 
feel a personal responsibility for results and a personal 
pride in helping to make great results possible. This 
spirit of accomplishment in the shipbuilding industry 
has been brought about by the leaders—the employers— 
naking it a business to come in personal contact with 
the workers and to inspire and enthuse the men with a 
nse of the importance of their work for victory in 
the war—a sense of personal responsibility, and a 
spirit of teamwork. 

The creation of that spirit among the workers of 
the nation in all lines of activity would be of incalcula- 
ble benefit to the workers themselves, to employers, and 
to the nation. Concretely, two of these results would be: 
To quicken and increase the response to all war measures 
such as Liberty Loans, War Saving Stamps, the draft, 

food and fuel saving; it would make the worker 
feel more keenly his responsibility to do his work (no 
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matter what its character) to the very best of his abil- 
ity—make him feel the necessity of sticking closely to 
his job. 

Employers generally should pursue with intelligent 
enthusiasm the plan of “Win-the-War” meetings pro- 
posed as a means to aiding the rapid flotation of the 
Fourth Liberty Loan. The results of such action will 
not only be helpful in the Loan drive, but will be perma- 
nently heipful to the nation through the development 
of a keener realization by the worker of the importance 
and dignity of his individual job and the necessity for 
personal responsibility and helpful teamwork. 


Good Night, Garabed 


N AN attempt to satisfy the curiosity of some of our 

readers as to what occurred at Garabed Giragossian’s 
attempted demonstration of his ability to make avail- 
able unbounded “free energy,” a correspondent of Power 
called upon Mr. Giragossian, Professor Moyer, the 
chairman of the committee chosen by him and approved 
by Secretary Lane to pass upon the practicability of his 
invention or the value of his discovery, and Professor 
Miller, of the Massachusetts Institute of Technology. 

Mr. Giragossian told the correspondent that he had 
never completed a machine that would deliver power in 
any real quantity, but expects to accomplish this in seven 
or eight weeks. He told the editor at Washington, while 
his bill was before Cengress, that he had a machine that 
he had run innumerable t.mes; once continuously from 
eight in the evening until two in the morning; that he 
could start and stop it at will, that it was still in exist- 
ence, its parts locked up in several safes, but that it 
could be collected, assembled and run to the satisfaction 
of any committee in ten days at the most. He told our 
correspondent that he did not demonstrate a complete 
machine to the committee because he feared he might 
lose control of his invention or discovery. 

Professor Miller said that Mr. Giragossian did show 
a model to the committee; that he had mixed static and 
dynamic principles in his mind and that of the hun- 
dreds of perpetual-motion machines that he (Professor 
Miller) had seen this was the most foolish of all. 

Professor Moyer said that the model shown was a 
combination of pulleys and gearing by which force was 
multiplied through leverage and apparently only a part 
of the apparatus upon which Mr. Giragossian is work- 
ing. Force, however, is only one factor of energy and 
can be multiplied only at the expense of the other. 

In his representations to Congress Mr. Giragossian 
did not commit himself sufficiently to warrant one in 
condemning his proposition out of hand. He simply 
claimed to have made a valuable discovery and offered to 
demonstrate it at his own expense and to give the Gov- 
ernment the free use of it if he could be protected in 
the control of other than governmental use. There 
was not one chance in a million that he had anything, 
but under the conditions Congress could do no less 
than to give him a chance to demonstrate his idea. No 
charge of credulity or of taking him with overserious- 
ness lies against those who voted to do so or the engi- 
neers who passed upon his attempted demonstration. 

What needs demonstration now is whether Mr. Gira- 
gossian was actuated by honest self-delusion, p'ain 
lunacy or a purposeful intent to deceive. 
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Slotted Stuffing-Box Gland Nut 


The slotted type of stuffing-box nut sometimes used 
on small pumps calls for a special spanner wrench to 
turn it, and in the absence of the spanner a hammer 
and blunt chisel are probably the tools used with dis- 
astrous results as to looks at least. Is there any valid 
reason why a slotted nut should be used where a 
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FORM OF GLAND NUT OBJECTED TO 


hexagonal nut will serve’ Locomotive fittings such as 
injectors and other pipe unions are often used with 
union nuts of the slotted variety where room is limited. 
but the spanner made for the job will often slip, 
resulting in “barked” knuckles. From a production point 
of view there seems no advantage in favor of the slotted 
nut. It is to be hoped, in the interest of the operating 
engineer, that this design will soon disappear. 
Tooting, London, S. W., England. A. L. Haas. 


Appreciates Inspector Brown’s Visits 


Referring to the criticisms of the “Visits of Inspector 
Brown” articles, by Mr. Forbes and Mr. Revere, I would 
like to say that I have read this series from start to 
finish and have found it valuable to me. Where there 
is any danger at all of an explosion in any equipment, 
it should be pointed out and articles such as the “Chief” 
writes are, I am sure, greatly appreciated by a large 
number of Power readers. 

Anyone who has had the care of economizers knows 
that in putting one on the line, if all the air is not re- 


moved and the hot gas is allowed to come in contact 
with the tubes, there is a chance that they will become 
heated to a much higher temperature at the top than 
the part that contains water and the headers may come 
A hot fire under a fire-tube 
boiler containing cold water is likely to start seams, 
tube ends and stays leaking badly and put a terrible 
strain on the whole boiler, but the boiler probably would 
not fail because the steel of the boiler will permit con- 


off or the tubes may fail. 


siderable expansion. 


In regard to calling the tubes, “nipples,” I look upon 


this matter as an exaggerated illustration. I suppose 
the “Chief” could have used the expression cf push 
tubes and it would have caused no comment. 

As to Mr. Revere’s statement that “there is not a 
case on record of an explosion of an economizer when 
operated at what we consider high pressures these 
days,” there have been explosions in economizers with 
moderate pressures and there is still a chance for an 
explosion with higher pressure and this is a point the 
“Chief” wishes to bring out. I think it would be good 
to have an article about the dangers of gas explosions 
in economizer settings, which I believe are not uncom- 
mon. HOWARD H. WHITAKER. 

Somerville, Mass. 


Handy Packing Cutter 
An old plug tobacco cutter (or a new one for that 
matter) makes a good tool to have in the engine room, 
for cutting all kinds of packing for stuffing-bo:es 
and pump plungers. 


A. H. HALLADAY. 


Spring Valley, Ill. 


Cure for a “Balky” Hydraulic Jack 


In attempting to use a hydraulic jack to force a new 
crankpin into the crank disk of an ammonia compressor 
we found that the jack would not work when placed 
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PIPE TO CREATE A HEAD OF FLUID IN THE JACK 


in a horizontal position, although it should, of course. 
I reasoned that if the valves and plunger could be 
kept covered with oil (oil was the fluid used in the 
jack) it would “have to work,” so I removed the vent 
plug from the top of the oil reservoir and connected a 
4-in. pipe to the opening as shown, giving the oil some 
“head” pressure, which kept the valves covered, and 
the jack went to work immediately as well as when in 
a vertical position. J. F. Potts. 
Fort Pierce, Fla. 
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Hydrostatic Lubricator Regulation 


Of course everyone who has ever used a hydro- 
static lubricator knows how to regulate the number of 
drops of oil fed per minute, but many have forgotten, 
and perhaps more never have known, how to vary the 
size of the drop. This is done by slightly changing the 
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FILING THE NOZZLE OF SIGHT-FEED LUBRICATOR 


end of the nozzle. If a larger drop is desired, file off 
the end of the nozzle as shown in the first illustration. 

This gives a greater area across the end as at B for 
the same size of opening in the nozzle, and the result is 
a larger drop. The reason for this is that a drop of 
oil forms on the end of a pipe or nozzle because of the 
adhesion between the oil and the metal on the end. The 
drop breaks off and floats up through the water be- 
ceuse the buoyancy becomes greater than the adhesion. 
With more surface at B for the oil to adhere to than at A 
more buoyancy, and hence a larger drop is needed before 
it will break off and float upward. 

When a smaller drop is desired, it is a simple matter 
to file the end of the nozzle to a sharper point so that 
less surface remains on the end. 

Care should be taken to file the nozzle evenly. If 
filed unevenly, as shown in the second illustration, the 
drops will travel up at an angle, hit the glass and follow 
it, and thus soon fill the sight glass with oil. 

Chicago, Iil. A. L. NOE. 


Emergency Water Supply for Bearings 


Many problems arise in the solution of which a 
great deal of thought and ingenuity is used and the 
experience of most engineers proves that there is always 
another way to accomplish a desired result outside of 
the existing order. The following incident is a case 
in point: 

In a certain hydro-electric plant the waterwheels, 
mounting two runners on the shaft and operating under 
a twenty-foot head, ran on lignum vite bearings, lubri- 
cated by water, through a one-inch pipe tapped to the 
city water main. At one time the water supply was 
interrupted and water had to be secured by some other 
means to supply these bearings. The installation con- 
sisted of four wheels set in separate pits, but only two 
of the wheels were running, and by shutting off the 
valve connecting the supply pipe to city pressure, the 
water from the idle wheel pits was drawn through the 
bearing by suction in the draft tube of the machine 
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running and a continual flow was kept up by the siphon 
thus established. This settled the difficulty until the 
regular supply was available. 


Richmond, Va. J. M. PURCELL. 


Improvised Feed-Water Heater 


The illustration shows the general arrangement and 
details of a feed-water heater of the “home-grown va- 
riety” that is in operation in a small plant having two 
horizontal return-tubular boilers, a duplex boiler-feed 
pump and a 90-hp. Corliss engine belted to an a.c. gen- 
erator. Originally the 6-in. exhaust pipe from the en- 
gine passed out through the wall and horizontally, as 
shown in dotted lines, to the bank of the creek on which 
the plant is situated. The pump draws water from the 
creek and in the first arrangement pumped the feed 
water directly into the boilers through a 1}-in. pipe, 
also shown dotted. 

As the plant is operated only during the summer 
months, the management could not be induced to buy 
a feed-water heater, so the engineer decided to make 
one that would save at least a few B.t.u. The exhaust 
pipe was shifted to the inside of the boiler room, with 
a 6x6x4-in. tee near the wall between the engine and 
boiler rooms, as shown by the full lines. The discharge 
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ENGINE EXHAUST 

Fig. 1—General layout of the plant. Fig. 2—Detail of feed 
pipe through a tee. Fig. 3—Support of feed pipe inside the 
exhaust pipe. 
pipe from the pump was changed to the opposite side of 
the valve chamber, run out through the wall and then 
turned back, so as to enter the open end of the exhaust 
pipe, and it runs inside this to the tee fitting, where it 
passes out and is connected to the old boiler-feed line. 
The details of the tee fitting are shown. 

The feed pipe is supported inside of the exhaust line 
near the couplings by a couple of short lengths of 13-in. 
pipe wired together so that the exhaust passes through 
freely and the back pressure on the engine seems to have 
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been increased but little if any. About the only new 
material used in making the heater was the large tee 
and the additional length of feed pipe. The heater is 
probably not very efficient, as it has so little heating 
surface, but it helps some and shows a commendable de- 
sire on the part of the engineer to save fuel under un- 
favorable conditions. HuGH G. BOUTELL. 
Washington, D. C. 


Effect of Intermittent Boiler Feeding 


An apparatus that gives satisfactory results under 
certain conditions will not always do so under other 
conditions. For instance, the following relates to two 
cases of feed-water regulation in power plants where 
I have been employed. 

My first experience was with what is termed the 
intermittent-flow feed-water system in a modern plant 
where the boilers were equipped with steam-flow meters, 
balanced-draft machines, etc., but it was soon evident 
that the intermittent flow of water to the boilers inter- 
fered with many of the results expected of this equip- 
ment. 

The primary idea of the steam-flow meter was to show 
the fireman, by the steam flow, whether he was carry- 
ing the right kind of a fire; but when the regulator 
closed, and no water was going in, the boiler did a 
very high rating, and a few minutes later, when the 
regulator opened, the output dropped to practically 
nothing; therefore, as a firing check the meters were 
useless. 

The balanced-draft machines, controlling the position 
of the stack dampers, were supposed, in conjunction with 
the steam fiow, to check the amount of air going through 
the fire, but under the existing conditions did not 
fulfill their purpose. The feed-water regulators were 
afterward changed to the constant-flow type, with the 
result that in this plant the full boiler equipment was 
used to its best advantage. 

The next experience with this type of regulator was 
in a large mill plant, which contained over ninety 
boilers of several kinds. The feed water was taken 
from the river, and during certain seasons of the year, 
when the river was low, the water contained a large 
amount of acid and required a great deal of soda to 
counteract it. During these periods, for years back, 
it has always been hard to hold steam, which, for no 
apparent reason, would drop from 130 to 90 Ib. in a few 
minutes, causing mill delays and other troubles. 

My explanation of this trouble is that the large 
amount of sodium carbonate in the water has a tendency 
to eause priming, especially when pushing the boilers 
at high ratings. Then assuming that the steam is up 
to 130 lb. pressure and everything going along nicely, 
a large mill starts up and pulls the steam down about 
ten pounds. Reducing the pressure on all the boilers 
at the same time causes a large amount of stored heat 
in the water to be transformed into steam, causing the 
water to boil violently, and, being filled with steam 
bubbles, rises about five inches in the glass, and the 

flow regulators shut off the feed. 

As the water evaporates it gradually comes down 
until it reaches the center of the glass, still filled with 
steam bubbles, when the regulator opens a stream of 
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comparatively cold water into the boiler, and almost 
instantly the steam bubbles disappear, and the water 
drops to the bottom of the glass. The regulator then 
stays open until the center of the glass is again reached, 
and during this time the heat of the furnace is used in 
heating water rather than in making steam, and the 
pressure drops rapidly. At this point, however, the 
feed valve again closes and the steam pressure in- 
creases, and the same operation is repeated. 

The whole story in a nutshell is that the tendency 
of water with a high soda treatment to prime, is 
aggravated by the type of regulator mentioned, while 
it is retarded by a constant flow of water. 

The efficiency of the plant is also affected by the 
high demand for heat from the furnace while the 
boilers are taking water, as the best economy can be 
obtained only by keeping the conditions as nearly uni- 
form as possible, such as constant load, constant draft, 
constant coal feed and constant water feed. 

Pittsburgh, Penn. J. F. TUTEIN. 


Cleaning Gage-Glasses 


The matter of keeping gage-glasses clean is of great 
importance because otherwise it is quite possible to 
misjudge water levels. If the cause of the clouding 
is oil, it can be readily removed with chloroform or 





AVOIDING INJURING 


GAGE-GLASS WHILE CLEANING 
other solvent. One of the most important points to 
bear in mind in cleaning gage-glasses, especially those 
used under high pressure, is to avoid scratching them 
with some sharp implement, such as a wire. Therefore, 
wood should be used to carry the wiper or, better still, 
a small piece of chloroform-soaked rag can be tied to 
the end of a piece of cord, dropped through the glass, 
and used to pull the rag through. Carelessness in 
cleaning or inserting glasses is the cause of a great 
many “mysterious” breaks. Care should also be taken 
in replacing glasses to see that they are not left in a 
strained position and that good live packing is used 
to permit expansion and contraction. 


Philadelphia, Penn. M. A. SALLER. 


Large Saving by Re-use of Oil 


Under the old regime the engine oil was used once 
only, after which it was allowed to run off in the 
sewer, and the sewers often had to be “opened” and 
several times were found completely “choked” with dirt 
built up on the grease and oil from the machinery. 
Opening sewers is expensive and in addition the waste 
amounted to 24 barrels of machine oil per year. 

After taking charge of the plant I purchased an oil 
filter which made a saving, but not being able to 
arrest all the oil on its way to the sewer, there was 








room for more improvement. The oil flowed to the 
flywheel pit, which was drained through a 2-in. pipe. 
I made a pan to be set under the outlet end of this 
pipe; then with a few fittings I made a pump to take 
the oil from the pan and discharge it into the filter. 
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OIL PUMP ATTACHED TO VALVE GEAR 


The pump was made out of a piece of tube three inches 
iong, three brass bushings, one brass tee and three 
steel balls from an old automobile wheel, two street 
ells, two couplings and one close nipple, and it is 
driven from the valve gear. We now run 24 months 
on six barrels of oil, which is a considerable saving. 
Fort Pierce, Fla. J. F. Potts. 


Bituminous Coal and the Possible Saving 


The accompanying table is a compilation by the 
statistical department of the United States Fuel 
Administration giving the estimated consumption of 
bituminous coal by states for 1917, exclusive of coal 
shipped for railroad, export, foreign and domestic 
bunker purposes. Through the questionnaire and the 
resulting improvement in power-plant economy, a sav- 
ing of 20 per cent. in industrial and electric coal is 
expected, and there is hope of a saving equally large 
in the domestic supply. If attained, the saving will 
exceed sixty million tons and go a long way toward 
eliminating the estimated shortage. 

The ten states first named are the big users of 
bituminous coal, and it is here that the greatest 
saving is possible. In proportion to their consumption, 
however, the other states have an equal chance, and as 
their number is 37, the total will be by no means 
insignificant. 

A great deal will depend on the coéperation extended 
by plant owners, their honesty in filling out the various 
questions and their compliance with reasonable requests 

for improvement in plant equipment and in operating 
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methods. It is to their interest financially and above 
all a patriotic duty. 

Questionnaires that have been returned are reported 
to indicate carelessness in some cases and in others a 
lack of data rather than too much; that is, the answers 
are not made explicit enough for a ready understand- 
ing of the exact conditions. In regard to reports on 
the tightness of settings and baffles, the warping of 
doors and the insulation of boilers and piping, the 
majority of answers indicate perfect conditions. . This, 
of course, is improbable and will be detected when 
inspectors visit the plant. The interval between, how- 
ever, may be considerable, so that it means that much 
time lost and a reduction in the possible annual saving. 

The questions contained in the questionnaire are com- 
paratively few and simple. In each plant they should 
call attention to some one thing, or perhaps several 
items that may be improved and result in higher effi- 
ciency. It is important that these improvements be 
made voluntarily and at once. A subsequent report to 
the Administrative Engineer for the state will improve 
the rating given the plant and will mean more con- 
sideration later on when the summer surplus dwindles 
and it is difficult to meet the demand. 

If advice is needed, the administrator will see that 
it is obtained preferably through a local engineer ca- 
pable of giving it. When the way is made plain, there 
should be no need of urging the spending of a little 
money for improvements, which should be returned 
many times over by the saving effected in coal. Besides 
being a personal gain, it is a contribution to a great 
cause and will have a direct influence on the time re- 
quired to win the war. 


ESTIMATED CONSUMPTION OF BITUMINOUS COAL BY STATES FOR 
1917, IN THOUSANDS OF TONS 


Do- Coal Elec- Indus- 
State mestic Gas tric trial Total Per Cent 
1. Pennsylvania...... 3,336 30 3,250 36,660 43,276 14.1 
2. Illinois. 9,721 335 4,250 23,449 37,755 12.3 
3. Ohio. ‘ ; 4,900 70 3,000 24,755 32,725 10.7 
4. Indiama............ 3580 155 1,625 16,440 21,720 7.1 
5. New York 3,500 650 2,750 12,800 19,700 6.4 
6. Michigan... 2,974 800 1,250 8,500 13,524 4.4 
7. Missouri...... : 3,000 585 700 7,004 11,289 : 
8. Massachusetts... 1,200 570 1,700 7,150 10,620 3.5 
9. Alabama....... 1,300 85 205 9,063 10,653 3.5 
10. Wisconsin....... 3,132 300 650 6,150 10,232 3.2 
[Seer ere 2,912 43 915 4,097 7,967 2.6 
12. New Jersey. 190 90 1,175 4,880 6,335 2.4 
13. Minnesota. . 3,637 125 545 2,214 6,521 ml 
14. Colorado........... 1,450 420 3,862 5,732 1.9 
15. Maryland and Dis- 
trict of Columbia. . 952 21 480 4,190 5,643 1.8 
16. Kentucky...... 1,864 11 410 2,754 5,039 1.6 
17. Virginia 906 110 515 2,895 4,426 :.5 
18. West Virginia... 1,300 2 275 2,989 4,566 ‘> 
19. Tennessee. 1,211 67 350 2,565 4,193 1.4 
20. Kansas 1,800 25 200 2,336 4,361 1.4 
21. Montama.......... 1,485 11 75 2,335 3,906 5S. 
22. GOTHAM. «00650 1.471 75 175 1,600 3,321 5. 
23. Connecticut...... 200 140 585 2,465 3,390 L. 
24. Nebraska..... 1,425 475 1,170 3,070 1.0 
25. North Carolina 820 44 95 1,602 2,561 0.8 
26. Texas... 650 13 150 1,588 2,401 0.8 
27. Rhode Island. 45 120 325 1,500 1,990 0.7 
28. Utah si 1,079 37 60 698 1,874 0.6 
29. Washington.... 850 97 25 745 1,717 0.6 
30. North Dakota...... 1,155 6 140 400 1,701 0.6 
31. Maine..... 100 80 75 1,458 1,413 0.5 
32. Louisiana. ..... 570 3 205 566 1,344 0.4 
33. Mississippi...... 600 17 200 428 1,246 0.4 
34. South Carolina. . 480 3 180 615 1,278 0.4 
35. Arkansas 300 233 387 920 0.3 
36. New Hampshire 90 18 60 900 1,068 0.3 
37. Oklahoma... 175 | 50 640 866 0.3 
38. California. ..... 355 0 0 346 920 0.2 
39. Delaware ; 20 | 30 559 610 0.2 
40. Idaho a 300 9 284 593 0.2 
41. New Mexico 240 2 50 257 549 0.2 
42. Oregon 325 8 10 167 530 0.2 
43. Wyoming 250 23 75 130 478 0.2 
44. Arizona. .... ‘ 65 55 82 202 0.1 
45. Florida a 90 3 50 49 192 0.1 
46. Nevada....... 100 90 95 285 0.1 
47. Vermont 20 10 35 300 365 0.1 
Total 66,045 4,795 28,243 205,923 305,876 100.0 


lotal for New England States, 18,846,000 tons 








September 17, i918 POWER 433 
xT tcc 
I te {iG 1 Int t 
tii ttt ttt tT 

Stack’s Capacity for Oil Fuel—What boiler capacity Absorption Capacities of Orsat Solutions—What are the 


should be obtained when using oil fuel with a stack that 
is suitable for 500 hp. of coal-fired boilers? A. C. 

The required cross-sectional area of stacks for oil fuel 
may safely be taken as 60 per cent. of the area required 
for coal-fired boilers, and the present stack for oil-fired 
boilers should be suitable for 500 + 0.60 = 833 boiler 
horsepower. 


Advantages of Using Washed Coal—What advantage is 
to be gained by using washed in place of raw unwashed 
coal? J.N.S. 

Washed coals burn more rapidly than the raw coal and in 
plants where furnace operating conditions are suitable for 
the kind and size of coal, washed coal offers a means of 
running at higher capacity and good efficiency, but in the 
average hand-fired plant, capacity is gained at the expense 
of efficiency. : 


Specific Heat of Brine—What is the snecific heat of 
common salt brine? B.C. 0: 

The specific heat varies with the strength of the solution 
as follows: 


Per Cent. 
Pure Salt Degrees Baumé Degrees Salinometer Specific 
by Weight at 60 Deg. F. at 60 Deg. F. Heat 
1 1.0 a 0.992 
5 +. 20 0.960 
10 10.7 40 0.892 
20 20.4 80 0.829 


Double Ports of Duplex Steam Pump—Why are duplex 
pumps provided with separate steam and exhaust ports? 
H. J. R. 
Separate ports are provided to permit of small valve 
travel and at the same time give the valve sufficient bearing 
surface to prevent leakage of live steam from the admission 
to the exhaust sides of the valve. Separate exhaust ports 
also afford a simple means of cushioning the piston near 
the end of its stroke as a result of having the exhaust vort 
covered by the piston before it reaches the end of its 
stroke. 


Air Required for Combustion of Different Fuels—What is 
the theoretical quantity of air required for combustion of 
different kinds of fuels commonly used in boiler practice? 

R. G. B. 

The quantity depends on the actual analysis, but for prac- 
tical purposes the weight of air theoretically required for 
combustion per pound of different kinds of fuel may be as- 
sumed to be as follows: 


Illinois bituminous, poor quality 7.0 lb. of air per lb. of coal 
Illinois bituminous, good quality 94" ”" """ ™ ” 
Anthracite, average .......... ao ee ee 
Semibituminous, Pocahontas .. 112” ” ”""" ™ ” 
Tee 14247 7 » » » » » 


Setting New Gage-Glasses—In replacing broken gage- 
glasses we often lose three or four out of the same lot of 
1ew glasses as soon as they are set in place. What is the 
probable cause? W. K. 

New gage-glasses generally break from being set too 
irmly to prevent their free expansion or from unequal 
expansion of material in different parts of the glass tube. 
A new glass should be allowed to warm up gradually. When 
put in with the boiler under pressure, the bottom valve 
admitting water should be opened first and afterward the 
steam valve should be opened very slowly until the water 
level of the boiler appears to be correctly indicated, after 
which the steam valve can be opened wide. In replacing 
gage-glasses on boilers under pressure, breakage is likely 
to occur when the greatest care has been observed and the 
operator should observe precautions against injurv from 
flying glass and from becoming scalded. 


absorption capacities of the standard solutions used in 
Orsat apparatus for analysis of boiler-flue gases? 
W. R. C. 
The solution of 330 grams of potassium hydroxide to 
1000 ec.c. of water will absorb about fortv times its own 
volume of CO, before it becomes too weak for use. The 
standard potassium pyrogallate solution, when kept sealed 
and protected from light, can be used for absorption of 
about twice its own volume of oxygen; and the standard 
cuprous-chloride solution for testing the percentage of CO 
can be used for absorption of an equal volume of that gas. 
For reliable results with any of the solutions they should 
be renewed whenever they show signs of weakness, re- 
gardless of the length of time they may have been in use. 


Quality of Steam Too Low for Throttling Calorimeter— 
What would be the quality of steam at 80 lb. gage tested 
in a throttling calorimeter discharging to the atmosphere 
if the thermometer indicated the temperature in the calorim- 
eter to be 212 deg. F.? 

Assuming that the steam in the calorimeter was at 
atmospheric pressure, the temperature, 212 deg. F., was 
only the same as that of wet or of dry saturated steam at 
the calorimeter pressure, and as the original steam did 
not contain enough heat to convert it into superheated 
steam at the reduced pressure, the quality would be too 
low for determination with a throttling calorimeter. For 
finding the quality it would be necessary to employ either 


a separating calorimeter or some forin of condensing 
calorimeter. 


Coal Required by Boiler of Given Capacity and Efficiency 
—What quantity of coal would be required per hour by a 
400-hp. boiler, operated 50 per cent. over rated capacity 
with 60 per cent. efficiency when using coal that has a heat 
value of 12,500 B.t.u. per pound? J; By H. 

With 60 per cent. efficiency and 12,500 B.t.u. per pound 
of the coal, the evaporation would be eauivalent 


ae <x 0.60 = 7.728 lb. of water from and at 212 deg. F. 


per pound of coal. Considering a boiler horsepower to be 
equivalent to the evaporation per hour of 34.5 lb. of water 
from and at 212 deg. F., a 400-hp. boiler, when operated 
at 50 per cent. over rated capacity, would require the 


400 X 1.50 * 34.5 
7 758 - = 2678 lb. of coal per hour. 


Synchronous Motor Would Act as Brake—A straight-lift 
package elevator-conveyor consisting of vertical uprights 
and sprockets, over which endless chains operate. is to 
be driven by an induction type of electric motor. Packages 
are to be delivered at a bottom floor and discharged at a 
top floor, or vice versa. In only elevating packages the 
motor would be working to fullest capacity, but in onlv 
lowering packages, the motor would be urged forward hv 
the descending load. When the current is on, will the 
motor hold the load, or speed up and run away? H. J. B. 

The speed of the motor would not exceed “synchronous” 
speed by any great amount. As the difference between the 
actual and synchronous speeds seldom exceeds 4 per cent., 
even at full load, there should be no undesirable increase 
of speed under any conditions. The moment the load began 
to drive the motor faster than synchronous speed, it would 
be converted into a generator and thus act as a brake on 
the system. 


to 
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[Correspondents sending us inquiries should sign their 
communications with full names and post office addresses. 
This is necessary to guarantee the good faith of the com- 
munications and for inquiries to receive attention.—EpITor. ] 
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Recent Developments in Condensers 


By D. W. R. MORGAN 


Engineer, Condenser Department, 





Necessity for efficient air removal in surface con- 
densers. Advantages of hydraulic over recipro- 
cating air pump and the possibilities for land use 
of the steam air ejector used in marine work. 
Increasing use of jet condensers for units of large 
size. Relative merits of steel compared with 
copper and Muntz metal for condenser tubes. 





made strenuous efforts to develop a highly efficient 
air-removal apparatus, not because present types of 
air pumps have failed, due to the advent of high vacuum, but 
to obtain the same results with a higher degree of efficiency, 


Mace strenuous et of condensing equipment have 





FIG. 1. CONVENTIONAL DESIGN OF SURFACE CONDENSER 


AND THE RADIAL-FLOW TYPE 


and they have discovered that within a certain range of 
vacuum the steam air ejector has a higher efficiency than 
any of the previous types of air pump. However, if a 
vacuum of 28.5 in. or higher is desired, the steam consump- 
tion of the ejector is greater than that required by a 
hydraulic air pump, provided the air pump is driven by a 
steam turbine of moderate speed or by a motor. 

Losses that occur in surface condensers, that seriously 
affect the economy of the plant and should be given consid- 
eration before the installation is made, are as follows: (1) 
Drop in vacuum, or difference in pressure between the inlet 
and the air-pump connection; (2) difference in temperature 
of the entering steam and condensate; (3) incomplete air 
removal. 

The first loss is dependent upon the size and the shape 
of the shell, provided the tube spacing is correctly designed; 
that is, using differential spacing, decreasing the space be- 
tween the tubes from the top to the bottom of the shell 
and assuming that the condenser is of conventional de- 
sign and not provided with steam lanes down through 
the nest of tubes to eliminate the drop through the con- 
denser. 

The second loss can be reduced to a minimum by careful 
design. Several large condensers have been built with rain 
plates inserted to give a substantially dry-tube condenser. 
However, the resultant loss due to the steam having to 
travel at right angles causes a loss equal to if not greater 
than the effect of producing cold condensate. The conden- 
sate temperature can be raised by the use of a primary 

heater in the top pass, but this construction is expensive 
both as to the cost of the condenser and the additional pip- 
ing required. In the conventional design of condenser of 
large size, the condensate rains down through an appre- 
ciable space and in coming in contact with the cold tubes, 
its temperature is reduced 5 to 10 deg. below that of the 
incoming steam. Obviously additional heat is required if 
the condensate is to be used for boiler-feed purpose. 





*Abstract of paper read before joint meeting of Western Society 
of Engineers and the Chicago Sections of the American Society 
of Mechanical Engineers and the American Institute of Electrical 
Engineers. 





Westinghouse 


Electric & Manufacturing Company 

It is extremely important that the tubes be properly 
spaced. If they are packed tightly together to obtain 
as much surface as possible in a given size of shell, there 
is not much room for steam flow. This means that the drop 
in vacuum will be considerable between the air-pump con- 
nection and the steam entrance to the condenser. 

Incomplete air removal is caused mainly by air leakage 
due to the system not being tight and also to the air pump 
having insufficient capacity. .With an inefficient pump air 
will collect in the lower portion of the condenser, the direct 
effect being to lower the temperature and to reduce the heat 
head between the water in the tubes and the steam space. 
Consequently the heat transfer will be reduced and the con- 
denser less efficient. 

Either the hydraulic air pump or the steam ejector is 
capable of reducing the air tension or pressure in the con- 
denser to practically zero, so that the maximum tempera- 
ture is maintained in the steam space nearest the offtake, 
meaning that the heat transfer will be increased. The 
maintenance of high temperatures in the lower part of the 
condenser also insures the condensate being at the maxi- 
mum temperature, as it will assume the temperature of 
the vapor. It must be borne in mind that for every 10 
deg. increase in the temperature of the condensate fed to 
the boilers approximately 1 per cent. cf fuel is saved. 

With a reciprocating pump the temperature in the steam 
space in the bottom part of the condenser is about 15 deg. 
less than in the top part, due to inefficient air removal. 
With the hydraulic air pump or steam ejector the tem- 
perature in the steam space is nearly the temperature of 
the steam at the entrance of the condenser, so that the 
temperature of the condensate is nearly that of the enter- 
ing steam. 

In a jet condenser the only effect of air being present is 
to have its pressure added to the vapor pressure, reducing 
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KIG. 2. TWIN JET CONDENSER CAPABLE OF HANDLING 


18,000,000 LB. OF WATER PER HOUR 


the vacuum by a corresponding amount. That is, if in a 
condenser carrying, say, 28 in. of vacuum, air was allowed 
to collect in such amounts that its pressure was % in., 
then the vacuum would be reduced to 27.5 inches. In a 
surface condenser, however, the collection of air to the ex- 


tent of its exerting a pressure of % in. would make th« 
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vacuum much worse, as the effect would be relatively 


threefold. It would tend to diminish the vacuum to the 
same extent as in a jet condenser. The air present would 
insulate or blanket the tubes so that the heat transfer from 
the steam space to the water space would be seriously in- 
terfered with. The presence of air would also lower the 
temperature in certain zones of the steam space in the con- 
denser, so that there would be less “heat head” to create 
a transfer of heat. 

From the foregoing it will be seen that to get the best 
results from a surface condenser it is necessary to have air- 
removal apparatus that can practically maintain the air 
pressure in the shell at a negligible value. 

In theory an ideal condenser should resemble a cone in 
shape, so that the velocity of the entering steam would be 
maintained constant to the point of air offtake. Such a con- 
denser would not be practical to build, and the space re- 
quired would be prohibitive. 

In the condenser shown at the right of Fig. 1, the 
feature of constant steam velocity is obtained. Steam en- 
ters the tube nest substantially around the entire periphery 
of the shell and the area of the steam space decreases as 
condensation takes place. The drop in vacuum from the 
top of the condenser to the air offtake is negligible, because 
the path of the steam is so short. 

The condensate temperature is in all cases equal to the 
incoming steam temperature, and test results denote that 
it is even 2 to 5 deg. higher. The reason for this is that 
the area of the steam space at the bottom is slightly con- 
tracted, so that there will be an increase in velocity and 
obviously an increase in pressure, due to compression. This 
will cause an increase in temperature and the raining of the 
condensate through this steam would mean that the conden- 
sate would assume the increased temperature. The air is 
taken off at the center of the shell, the coldest part of the 
condenser. 

With regard to heat transfer, the statement has been 
made that certain manufacturers are more conservative 
than others. This is no doubt due to the type of air-removal 
apparatus used in conjunction with the condenser. With 
efficient air-removing apparatus it is possible to establish 
artificially a greater heat head within the condenser, or in 
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FIG. 3. DIAGRAMMATIC ARRANGEMENT OF AIR EJECTOR 


SYSTEM FOR MARINE CONDENSER 


other words it is possible with the efficient apparatus to use 
a smaller condenser to do substantially the same work as a 
larger condenser with inefficient air removal. 

The unit type surface condenser is designed for power 
plants of relatively small capacity and is built up to sizes 
having 6000 sq.ft. of surface. The auxiliary equipment of 
pumps occupies little additional space as they set directly 
under the condenser. The air pump receives its water 
supply from the main circulating system, regulation by a 
hand-operated valve giving the proper working suction for 
the pump. The shell and pumps are supported on beams 
or concrete, the foct farthest away from the pump being 
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left free to move in the horizontal plane to allow for ex- 
pansion due to temperature changes. 

In low-level jet condensers the progress made in the 
past few years has been remarkable. Improvements in de- 
sign with specific reference to spray nozzles and removal 
of air have decreased the terminal temperature difference 
between steam and discharge water from 10 to 5 deg., as- 
suming a 28-in. vacuum and 
70-deg. water. It formerly =x] 
was common practice to 
eliminate the use of jet con- 
densers if the turbine unit 
was of appreciable size, say | 
20,000 kw. and up, but there | 
are good reasons why in 
particular cases a jet con- 
denser should be used. In 
the past three years jet 
condensers have been fur- 
nished for use in connection 
with 15,000- to 45,000-kw. 
turbines and they are oper- 
ating successfully. The 
largest jet-condenser instal- 
lation to date is that in- 
stalled in the power plant 
of the Narragansett Elec- 
tric Lighting Co., Provi- 
dence, R. I. It is a twin 
jet condenser such as is 
shown in Fig. 2, circulating 
18,000,000 lb. of water per 
hour and serving a 45,000- 

















kw. cross-compound _ tur- 

bine. It consists of two = 
single jet condensers _in- FIG. 4. STEAM AIR 
terconnected by a steam EJECTOR 


equalizer at the top with 

the usual atmospheric relief connection at the end. There 
is also an air-equalizing connection to equalize the air 
pressure in the condenser and effectively remove the air in 
case either pump for some reason or other should be oper- 
ating at reduced capacity. A water-equalizing connection is 
also provided to insure each removal pump handling its 
share of water and also to maintain the same submergence 
over each pump. 

Due to the condensers being equalized in every respect 
the unit is flexible. If for any reason the one pump is out of 
operation the condensers can be operated as single units. 
This arrangement also provides for economical operation; 
for example, in the winter time with cold water it is only 
necessary to operate one side of the condenser. If either of 
the pumps is in need of repairs one set of pumps can be re- 
moved bodily and a blank flange inserted. The one pump 
will then handle the load at a slight decrease in vacuum. 

Due to interest in our rapidly increasing merchant marine 
a few details were given regarding the condensing equip- 
ment for the ships. The ships being fabricated by the Mer- 
chants Shipbuilding Co. are of 9000 tons dead-weight capac- 
ity and are equipped with turbines of 3000 shaft horsepower 
served by a 4000-sq.ft. main condenser and an 800-sq.ft. 
auxiliary condenser. 

The main condenser auxiliaries consist of a centrifugal 
circulating pump that can be operated at reduced capacity 
if requirements demand. Two centrifugal-type condensate 
pumps serve each main condenser, either pump being cap- 
able of handling the maximum condensate. The air-removal 
apparatus for the main condenser consists of a steam air 
ejector, Fig. 4, to each main condenser, each of which has 
sufficient capacity to handle the air, provided the leakage 
is normal. An air separator is used to condense the steam 
discharged from the air ejector. 

Fig. 3 is a diagrammatic arrangement of the condensing 
equipment. The condensate pump discharges into the 
gravity tank, the gravity tank supplying water to the main 
turbine glands. The overflow from the gravity tank is 
carried over to the air separator, which consists of a small 
surface condenser at the top and a crude jet condenser at 
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the bottom. The ejector discharges into the air separator 
and the steam from the ejector is condensed in the jet-con- 
denser portion of the air separator. The surface portion of 
the separator condenses any remaining steam or vapor 
not taken care of by the jet condenser. There is an air vent 
at the top of the separator where a slight vapor is given 
off. The condensate then falls by gravity to the feed tank. 
To cool the water in the feed tank when the ship is “stand- 
ing by,” a connection is made to the top of the condenser. 
There is a water connection from the feed tank to the con- 
densate pump so that when there is insufficient condensate 
from the condenser the pump may be supplied with water. 
As an air-removal apparatus the steam ejector is efficient 
due to the fact that the remaining heat in the steam from 
the ejector is used to heat the feed water. The principal 
reasons that it is used for marine work are that the weight 
is appreciably less than that of an air pump, and it has no 
moving parts. 

For land installation the field for steam ejectors for air 
evacuation is large. The simplicity of the ejector compared 
with the high-vacuum air pump is a feature. As the ejec- 
tor has no moving parts and the only replacements neces- 
sary consist of steam strainers and nozzles, it will require 
less attention. If a 28-in. vacuum or less is desired the 
steam consumption of the ejector is slightly less than that 
of the hydraulic air pump. However, if 28.5 or 29 in. of 
vacuum is desired, the capacity of the air ejector must neces- 
sarily be greater, and the steam consumption is nearly 
doubled, while the same hydraulic air pump can be used 
with the same steam consumption as for 28 in. of vacuum. 
From the standpoint of steam consumption only, the divid- 
ing line is 28 in. of vacuum. 


DISCUSSION OF THE PAPER 


In the discussion it was stated that the Government would 
confer a favor on the manufacturer of surface condensers, 
if, due to the shortage of copper, it enforced the use of 
steel tubes, tin-coated to eliminate pitting. By the use of 
steel, trouble from expansion would be reduced. The lon- 
gevity of steel tubes was questioned and the percentage 
of nickel to make them durable. Other questions were the 
proper location and the size of zinc plates used to obviate 
the effect of electrolysis, the relative longevity of steel and 
Muntz-metal tubes and the possibilities of tin coating. 

In the opinion of Mr. Morgan steel tubes would last as 
long as bronze tubes if proper precautions were taken to 
eliminate the action of the water. This was a question for 
the chemist to solve. Tin coating of steel tubes would 
be more beneficial than similar coating for Muntz-metal 
tubes. The difficulty was to obtain an even coating. Little 
spaces of the original metal would be left open to attack. 
His experience had been that the life of coated tubes was 
not appreciably longer than that of uncoated tubes. About 
5% per cent. of nickel would be required in the steel tubes. 
In heat transfer through steel tubes the time element would 
be an important factor, so that cooling-water velocities 
should be relatively low. With a steel tube perfectly clean 
the heat transfer might be 85 per cent. of that obtained 
with Muntz metal, but in actual operation with the tubes 
coated the heat transfer would probably drop to a figure 
ranging from 40 to 60 per cent. If steel tubes are used 
it is obvious that it will be necessary to eliminate brass 
tube plates and circulating-pump impellers, using steel or 

ast iron instead. 

Admiralty-metal tubes with zine plates were better than 

yper tubes. The proper location for the zinc was on the 

er surface of the handhole covers and the proper ratio 
as 1 sq.ft. of zine plate per 1000 sq.ft. of condensing sur- 
iace, 

iather than go into the high costs involved in high 
pressures, it was Mr. Morgan’s suggestion that efforts 
should be made to first use to full advantage the vacuums 
that are now available from the modern condenser. De- 
signers need fuller information than they get from the 
average plant. Average yearly conditions are seldom 
taken and it is a usual thing to put in a condenser too 
small for the maximum work expected of it. 

Another important item instigated by the thought of 
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fuel conservation is that the manufacturers of condensers 
are not consulted to a sufficient degree when condensing 
apparatus gives trouble. Countless opportunities are given 
to correct defects and increase vacuum, but the worst of 
the situation is that when letters arrive, the complete infor- 
mation regarding the trouble, which the operating engi- 
neer could give, is lacking in a marked degree. Periodical 
inspection would be of great benefit, especially at this 
particular time when every concern in the country is taxed 
to full capacity. If repair parts could be anticipated in ad- 
vance of needs a great deal of coal would be conserved. 


Railroad Electrification and Water Supply 


Mr. McAdoo’s plan to electrify most of the United 
States railroad mileage, which is regarded by railroaders 
as feasible only in certain districts, calls attention anew 
to the great water-power resources of North America, 
says the Boston News Bureau. Canada’s water-power is 
incalculable, much of it being in unsettled areas, but all 
over the Dominion available water-power is found in 
abundance where most needed or most likely to be needed. 
In the United States the maximum potential water-power 
is estimated at 60,713,200 hp., of which only 5,321,699, or 
8.8 per cent., has been developed. The far West, especially 
the Pacific states, is very much in the lead in maximum 
potential water horsepower, the State of Washington being 
first on the list, with 9,990,000, followed by California with 
8,865,000 and Oregon with 7,505,000. The percentages of de- 
velopment in those three states are 3.2, 8.2 and 2.1 respec- 
tively. Montana ranks fourth with 4,290,000, of which only 
4.1 per cent. has been developed. Then comes the State of 
New York, with 4,242,000, of which 18.8 per cent. has been 
developed. 

Other states exceeding the million mark are as follows: 
Idaho, 2,910,000; Arizona, 1,930,000; Colorado, 1,928,000; 
Utah, 1,490,000; Wyoming, 1,470,000; Alabama, 1,070,000. 
North Carolina has an even 1,000,000, and Maine falls 
below million mark by 84,000, but is 15,000 ahead of com- 
bined total for New Hampshire, Vermont, Massachusetts, 
Rhode Island and Connecticut. 

Montana’s water power is peculiarly adaptable to trans- 
portation purposes, and it was the St. Paul’s successful 
electrification of 440 miles of its mountain divisions, with 
proposed extension of electrified system to the Pacific 
coast, and a similar project by the Great Northern which 
impressed the director general of railroads with the possible 
utilization of the country’s latent water power for general 
electrification of all systems, more or less. Railroad oper- 
ators say the water power is not distributed throughout 
the country in proportions suitable to complete electrifica- 
tion and that in many sections where it is the cost would be 
prohibitive. Oil burning locomotives of the Southern 
Pacific and Santa Fe, for illustration, they say, are more 
economical and, under the circumstances, more effective. 

However that may be, there is running to waste 16,- 
000,000 water horsepower in excess of the entire steam- 
engine horsepower, including locomotives. 

Water-power development has been retarded by restric- 
tive laws. An engineering report submitted to the Chamber 
of Commerce of the United States says: “Of the 55,000,000 
undeveloped water horsepower in the entire country, ap- 
proximately 40,000,000 is located within the boundaries of 
the so-called Western water-power states; where the Gov- 
ernment still retains as proprietor 760,000,000 acres, or 
more than two-thirds of the aggregate acreage of those 
states combined. To develop power in that section it is 
therefore nearly always necessary to use some part cf 
the public domain, if not for the dam site itself, at least 
for flowage, for transmission right-of-way, or for some 
other purpose. The existing laws forbid such use except 
under permit by the Secretary of the Interior, revocable 
without cause at any time by himself or by his successor 
in office.” 





How far and how long ammonia can be spared for refrig- 
eration cannot now be said. Plants most extravagant in its 
use will naturally be closed first. The efficient plants are 
in the best position so far as this question is concerned. 
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Boiler-Room Efficiency’ 


By A. H. BLACKBURN 
Chief Engineer, Underfeed Stoker Company of America 


Boiler-room efficiency bears directly on the smokeless 
combustion of fuel. The smoke inspector today may 
be said to have finished his work when he has succeeded 
in getting users to abolish the discharge of volumes of black 
smoke from the stacks; but if the user, in accomplishing 
this result, does not at the same time increase his boiler- 
room efficiency, the inspector, sooner or later, will have to 
do his work again. Consuming smoke does not necessarily 
mean increased economy. 


ANALYSIS OF FUEL 


As the largest item of expense is fuel, the first consid- 
eration should be given to the careful buying of such coal 
as will give the best results commercially. Coal giving the 
highest boiler-room efficiency may not commercially be the 
most economical—the volatile grade of coal selling at a 
lower price giving from 68 to 70 per cent. efficiency may 
work out better than a higher priced coal giving 75 per cent. 
efficiency. Coal, therefore, should be purchased on price 
and a guaranteed analysis, with clause covering reduction 
or advance in price accordingly to the quality actually 
supplied. The Bureau of Mines, Washington, has drawn up 
complete specifications to be used in Government depart- 
ments, copy of which can readily be secured. 

Whether coal is bought on analysis or not, a sample 
should be frequently taken and analyzed to check up the 
efficiency being obtained. For this purpose an approximate 
analysis will be sufficient, giving moisture, volatile com- 
bustible, fixed carbon and ash. Enough consideration is 
not given in the buying of coal to the matter of the ash 
and its fusing points for the successful working of the 
type of grate or stoker installed. Tests made on the Jones 
underfeed stoker show that some ash will fuse at a tem- 
perature of over 2500 deg. F. and is classed as non-clinker- 
ing, and other ash under 2500 deg. F., which is stipulated 
as clinkering. 

Avoid ash that contains silicate less than 30 per cent., 
alumina less than 30 per cent., iron oxide above 15 per cent., 
lime above 10 per cent., magnesia above 3 per cent.; but, 
as is generally known, coals with a low ash are the most 
efficient, from both a practical and a theoretical point of 
view. More ash means more labor in handling the fires 
and carrying away the ashes; a greater air pressure is 
required and there is greater loss through infiltration of 
cold air through the boiler settings. 

Procuring a sample of coal for analysis is as important 
as the analysis itself, because a nonrepresentative sample 
will not produce correct deductions. The Bureau of Mines 
requests that 1000 lb. for a sample be taken in all cases, 
but for small plants getting coal in carloads or by the 
wagonload, representative shovelfuls taken from different 
parts of the car or wagon pile on the ground to the ex- 
tent of 350 lb. will suffice. This should then be crushed 
either through a crusher or with an iron tamper and mixed 
thoroughly; following, divide the sample into four quarters, 
and take one quarter and mix it up again, and then divide 
into four parts. Take the last part and put it into an 
air-tight jar and seal up ready for the chemist. 


LOSSES IN THE BOILER ROOM 


Look out for the small losses, otherwise these will amount 
to a large item in a year’s time. Consider the following: 

1. Examine the brickwork of the boiler setting care- 
fully for cracks which will allow infiltration of air into the 
combustion chamber, and for air spaces around the struc- 
tural steel supporting the boiler. The cracks and openings 
through examination can be detected with a candle—if there 
are openings the flame will be drawn in. Another way is 
when green coal has just been put on to shut the chimney 


damper for a moment and the smoke will come out of the 
cracks. 





_*Paper presented at the meeting of the Smoke Prevention Asso- 
ciation, 


Newark, N. J., August, 1918 
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2. See that all fire, ash and inspection doors close tight. 

3. See that all steam pipes are insulated properly with 
85 per cent. magnesia covering or its equivalent. 

4. Examine the boiler feed pumps and auxiliaries to see 
that they are not wasting or blowing the steam past the 
piston rings. 

5. Have the boiler blowoff valve pipe outlet exposed to 
view so that any leaks may be detected. 

6. Stop leaks at joints in the steam-pipe connections 
immediately. 

7. Have a smooth boiler-room floor and see that all of 


the loose coal is swept up, otherwise it gets mixed with the 
ash and is lost. 


BOILER-ROOM INSTRUMENTS 


Every boiler-room should be equipped with: (1) Three 
draft gages or one draft gage with three connections to 
test the pressure in the air chamber under the stokers or 
grates, over the fire and outlet to the breeching or stack. 
(By this means air holes in the fire can be detected to find 
out whether too much or too little draft is being used to 
get the best results); (2) recording steam-pressure gage; 
(3) water meter; (4) CO, recording machine; (5) high- 
temperature thermometer, reading to 1000 deg.; (6) coal 
scales, recording or otherwise; (7) feed-water regulators. 

With these different instruments results can be checked 
up at any time, and poor conditions immediately detected. 
No plant can be efficient without the full consideration for 
the human element, and the well-equipped boiler house with 
instruments as noted is a great factor in getting results 
from firemen. The fireman takes pride in his work and aims 
for results with proper encouragement from the chief en- 
gineer. A boiler-room well ventilated in summer and warm 


in winter adds to the general efficiency. 
a 


METHODS OF COAL HANDLING 


In the modern boiler plant coal is handled mechanically 
direct into the stoker hoppers, but in many small boiler 
rooms this is not always possible, and in such cases the 
coal is handled by manual labor. Considering this latter 
condition, many boiler houses can be found where the fire- 
man makes two moves where one would do, and where by a 
careful study of the situation, a little ingenuity displayed 
and a motion study made, a correction would reduce the 
actual work of the fireman one-half. 

Tne principal efficiency obtained in any boiler room is 
naturally the way in which the fires are handled to suit 
the coal, established as the most commercially economical to 
use or that which the particular location compels. With 
high labor cost and insufficient supply, hand-firing is be- 
coming obsolete and rightly so, excepting in the case of a 
single boiler plant under certain conditions. There are two 
ways of hand-firing, the spreading method and the coking 
method. It is the writer’s experience that the spreading 
method gives the better efficiency in the long run; the cok- 
ing method, however, if carried out carefully, gives the 
least smoke, but the difficulty is getting the work done right; 
for this reason alone, the spreading method is more effi- 
cient. 

The spreading method consists of opening the doors al- 
ternately, spreading the fuel from the front to the back 
wall evenly over the surface of the fire; this means that one 
side of the fire is always bright and the other covered 
with green coal. The coking method consists of placing 
considerable coal on the front quarter of the grate and on 
the dead plates, and after it cokes, pushing it back grad- 
ually and filling up the front again. 

The most efficient practice, however, is to install stokers 
which may be divided into three general types—overfeed, 
underfeed and chain-grate. 

The principle of the underfeed stoker is that there is al- 
ways a hot fire on the top and the green coal is fed under- 
neath; the volatile gases are given off and, passing through 
an incandescent bed of fuel, are consumed thoroughly, mak- 
ing the boiler smokeless except when the fires are first 
started or being cleaned. 

With the underfeed stoker, the full benefit of the heat 
radiated from the surface of the fire is obtained, as is also 
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the heat carried to the boiler surface by the hot gases of 
combustion; and the heat radiated from the bottom of the 
fire is heating the coal up and distilling the gases. On the 
other hand, with an overfeed stoker, the covering of green 
coal for some time prevents the heat of radiation from 
reaching the top of the fire, and the radiation from the 
bottom of the fire is lost. 

A closed air chamber is used and air forced through 
the tuyeres into the retorts; the steam pressure controls 
the whole operation, the same being automatic. If the 
steam goes up the blower slows down, reducing the volume 
and pressure of air going through the tuyeres, at the same 
time cutting down the supply of coal to the retort, making 
an ideal condition. The underfeed stoker will take care of 
loads varying from no load to 200 per cent. within periods 
of three to four minutes, and do it efficiently. 

All stokers, however, demand some intelligence to op- 
erate; different kinds of coal require different methods of 
handling and no fixed rule for firing, air pressure, etc., 
can be set down for any particular coal. Coals that by an 
approximate analysis may appear the same, may have to 
be handled quite differently to get the best results caused 
by the d‘ffcrent composition of the ash. 

As a general rule the low-volatile, high-carbon coking 
coals of the East require a fairly heavy fire and high blast 
pressure to cut the coke. The high-volatile coals of the 
Midd‘e West require a lighter fire and a volume of air at 
less pressure. The lignite coals of the West are burned 
most successfully on an underfeed stoker by running a 
very light fire at a rapid rate with a large volume of air 
at a low pressure and burning them before drying out. 

High CO. and the absence of CO result in high initial 
furnace temperature and high furnace temperature means 
greater efficiency. Don’t run five boilers at a low furnace 
temperature and low efficiency when the same work can be 
done with four boilers at high furnace temperature and 
greater efficiency. With a CO. recording machine, the man 
in charge can check up the efficiency as he goes along. If 
the CO, is averaging less than 10 per cent. he should in- 
vestigate the boilers individually, study the draft gages, 
taking the temperature of the escaping gases and examin- 
ing the fires to see that there are no holes in them. 

Every boiler room of large capacity should have a com- 
petent and technically trained engineer in charge with full 
authority, whose only duty in the boiler plant should be 
to get results. In the smaller boiler plant the chief engi- 
neer who is usually responsible should realize that the ef- 
ficiency of the plant as a whole depends to a very large 
extent on the operation of the boiler room. 

Having found by careful tests which is the best way to 
burn the coal to the best efficiency, see that the firemen 
carry out instructions. Keep a record of the results each 
fireman obtains and where possible pay him a bonus on his 
individual efforts, and not on the results as a whole. 

In conclusion, the value of the use of instruments, the 
buying of coal by analysis and the other items referred to 
in the foregoing is very largely lost if careful records are 
not kept of the daily results and comparisons made weekly 
and monthly. Forms shou!d be made out on which should 
be recorded daily the amount cf coal used, water evaporated, 
temperature of feed water, pressure of steam, CO: record 
and draft pressures, analysis of the coal and the amount 
of ash wheeled out. From the daily reports, weekly and 
monthly summaries should be entered on forms and turned 
into the main office. 


Government Restricts Sale of Surface 
Condensers 


Following a conference of the brass manufacturers with 
b. M. Baruch, chairman of the War Industries Board, and 
other members and officials of the Board and representa- 
tives of the Navy and the Emergency Fleet Corporation, 
and a later conference of the Board with the War Service 
Committee of the surface type condenser industry, it was 
decided, in order to conserve brass, to regulate distribution 
of these condensers which are essential to ships. 
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There are about 45 manufacturers affected by the de- 
cision of the War Industries Board. They are being noti- 
fied to take no further orders and enter into no new con- 
tracts for sale or to sell or deliver to any purchaser, govern- 
ment or civilian, except on a permit issued by the War 
Industries Board. To get such a permit the proposed pur- 
chaser must show his need to the satisfaction of the Board, 
and this need will be considered in connection with the 
needs of the Government in the conduct of the war. 

The manufacturers will be permitted to fill, where pos- 
sible, existing orders with nonferrous condenser tubes on 
contracts for shipment prior to Jan. 1, 1919. On contracts 
after Jan. 1, 1919, the manufacturers are urged to put 
steel tubes on condensers for land uses and are directed 
to send immediately. estimates for steel required for this 
purpose. The Navy and the Emergency Fleet Corporation 
are exempt from these orders and regulations of the War 
Industries Board as to condensers for ship usage, but not 
as to condensers for land stations. 

Some months ago the Government took over control of 
and distribution of the turbine-engine industry, because of 
the shortage in the supply and their essential need in the 
Navy and Emergency Fleet war program. The nonferrous 
condenser is an essential integral part of the turbine, and 
shortage in its production caused the Navy and Emergency 
Fleet Corporation officials to appeal for Government regula- 
tion of production and distribution. 

The effect of the taking over by the Government of the 
surface-type condenser-tube industry was considered care- 
fully by the brass manufacturers with Mr. Baruch, Everett 
Morss, chief of the nonferrous tubing section, and Walter 
Robbins, chief of the Electrical and Power Equipment Sec- 
tion. It is the purpose of the Government to stimulate 
production to meet war needs first and‘supply civilian needs 
if possible. 


Government Needs Stenographers and 
Typists 


The Civil Service Commission is having difficulty in 
meeting the great demand for stenographers and type- 
writers in the Government offices in Washington. Women, 
as well as men, are needed. Those who have not the re- 
quired training are encouraged to undergo instruction at 
ence. Tests are given in 550 cities every Tuesday. The 
Government maintains a list of available rooms in private 
houses in Washington and is erecting residence halls to 
accommodate thousands. 

Full information and application blanks may be obtained 
from the secretary of the local board of Civil Service Ex- 
aminers at the post office or custom house in any important 
city. 


Providing Homes for Returned Soldiers 


Secretary Lane presented to the President and to 
Congress recently a comprehensive plan for a preliminary 
study of the unused lands of the country, with particular 
reference to the irrigation of some 15,000,000 acres of 
arid land, the drainage of between 70,000,000 and 80,000,000 
acres of swamp land and the clearing of approximately 
200,000,000 acres of cut-over or logged-off land, with the 
purpose in view of reclaiming these lands through Govern- 
mental agency and providing homes for returned soldiers. 

The Secretary’s letter is receiving the enthusiastic 
support of Senators, Congressmen and leading newspapers. 

The Secretary is asking Congress for an appropriation of 
$1,000,000 to be used in the work. 


Chairman Hurley of United States Shipping Board says 
that during the past year 277 seagoing vessels totaling 
1,710,121 deadweight tons, were completed, and only four 
of these have been sunk. The shipbuilding program of United 
States calls for 15,000,000 tons—enough to sustain 5,- 
000,000 men in France. Seagoing shipping has expanded to 
nearly 8,000,000 tons, and our output exceeds that of any 
other nation with the prospect that it will be at the rate of 
500,000 tons a mon’h by the end of the year. 
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DIFFUSION OF OXYGEN THROUGH 
STORED COAL 

Technical Paper No. 170, of the Bureau 

of Mines, deals with ‘“The* Diffusion of 


Oxygen Through Stored Coal” 
ten by S. H. Katz. The experiments de- 
scribed were made to determine the effects 
»f the size of coal and the proportion of air 
spaces on the rate at which oxygen can 
be brought by diffusion from the air 
around the pile to the coal within, the pur- 
pose being to discover the bearing of dif- 
fusion on spontaneous heating of the coal. 
The results of the investigations are 
summed up as follows: 

1. The principles stated in Fick’s law of 
diffusion have been found applicable to 
the diffusion of oxygen through the atmos- 
phere of the voids of broken coal. 

2. In a mass of broken coal, through 
which oxygen is diffusing, the size of the 
pieces has within practicable limits no ef- 
fect on the rate of diffusion, all other con- 
ditions being constant. 

3. If the proportion of voids in a mass 
of coal pieces is varied, the time required 
tor a definite diffusion of oxygen increases 
approximately in inverse proportion to the 
percentage of voids. The product of the 
percentage of voids and the time required 
for a given diffusion increases directly with 
the increase of the percentage of voids. 

1. The amount of oxygen = diffusing 
through the interstices in a mass of coal 
pieces Seems to vary inversely as the depth 


and is writ- 


of the coal. Enough experiments to justify 
a more definite conclusion have not been 
made. 


5. Coal stored in lumps or smaller pieces 
of uniform size contains a high proportion 
of voids and oxygen diffuses readily 
through the mass. In run-of-mine or slack 
coal, which contains a great variety of 
sizes, the proportion of voids is less and 
the diffusion of oxygen is slower. 

6. Mixing different-sized pieces in a mass 
tends to reduce the proportion of voids. 
In storing coal in the air factors other than 
diffusion may be accelerated or retarded 
by changes in voids; but if diffusion alone 
be considered, mixing the sizes of coal will 
reduce the oxygen entering the pile by 
diffusion, 

7. Building of a coal pile, so as to reduce 
or prevent segregation of the large and the 
small pieces, will lessen the proportion of 
voids in the pile, will tend to keep down 
the amount of oxygen entering the pile by 
diffusion, and thus reduce oxidation from 
this source. 





Engineering Affairs 








The New York Section of the American 
Society of Refrigerating Engineers will hold 
its fourth informal dinner of the year on 
the evening of Sept. 18 at the Machinery 
Club, 50 Church St. After the dinner C. 
Rt. Neeson will read a paper on the opera- 
tion of electrically driven ice plants. 

The Chicago Chapter of the American 
Association of Engineers gave a dinner at 
the City Club on the evening of Sept. 4, to 
welcome its incoming secretary, C. E. 
Drayer, who made a brief address. Joseph 
Harrington, fuel administrative engineer 
for the State of Hllinois and Dr. H. W. 
Nichols, secretary of the Chicago Section 
of the A. S. M. E., also spoke. 

The Fourth National Exposition of Chem- 
ical Industries will be held in Grand Cen- 
tral Palace, New York City, Sept. 23-30. 
An elaborate and important program has 
been arranged for the week and each even- 
ing there will be shown films on interesting 
subjeets, including Water Power, Its Devel- 
opment and Use; Niagara Falls; Power 
insmission 3 Power of Wealth—Hydri aulic 
Development; Canadian Shawinigan Falls 
Power Development and Its Surrounding 
Chemieal Industries, ete. 

fhe American Association of Engineers, 
through its president, W. H. Finley, an- 

nees the appointme nt of a committee of 

minent engineers to study after-the-war 
litions. It consists of Isham tan- 

‘hh, chairman; Edmund T._ Perkins, 

rdner S. Williams, and Samuel Moreell, 

retary. The committee will be increased 

it gets into the work and will join forces 
th other agencies in Chicago and through- 
it the country that are now studying the 
roblem. The questions for early consid- 
ation are largely those of human engi- 
ering. Behind these are certain broad 
rinciples upon which as a_ foundation 
lans for the better 
mploying of and man 

ver are 


reconstruction and for 
natural 
based 


resources 
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The Seventh Annual Safety Congress of 
the National Safety Council will be held at 
the Hotel Statler, St. Louis, Mo., Sept. 16- 
20. An elaborate program of events has 
been prepared. A message emphasizing the 
pressing need for the conservation of man 
power will be received from President 
Wilson. A member of the Cabinet will de- 
liver the principal address at a public meet- 
ing to be held on the opening day of the 
convention—‘‘Safety as an Asset in Win- 
ning the War,” by the Hon. Franklin K. 
Lane, will express the views of our Na- 
tional Government in its determination to 
prevent every avoidable accident in indus- 
trial America. Charles M. Schwab, Direc- 
tor of the Emergency Fleet Corporation, 
will give the principal address at the open- 
ing session of the convention, his subject 
being “The Democratization of Industry.” 





Miscellaneous News 











Under the Auspices of the Conservation 
Committee of the United States Fuel Ad- 
ministration of Westchester County, N. Y., 
an illustrated lecture on ‘‘Economic Firing 
of Boilers” will be delivered at 2 o’clock 
in the afternoon of Sept. 18, by Charles H. 
Bromley, associate editor of Power in the 
court room of Part 1 of the Supreme Court 
of Westchester County, court house, White 
Plains, N. Y. 


Coal Comes First, under an order of the 
War Industries Board covering the distri- 
bution of power by the West Penn Power 
Co. in the Pittsburgh@district. The order 
wil give coal mines a full supply of power, 
although other war industries served by the 
West Penn Company are now working a 
restricted number of hours. The vital im- 
portance of maintaining the increased pro- 
duction of coal, and the necessities of in- 
dustries served by the mines in the Pitts- 
burgh district, presented to the War In- 
dustries Board by the Fuel Administra- 
tion, prompted the order giving the mines 
first call on the available power. 





Business Items 











The Jeffrey Manufacturing Co. announces 
the reopening of its Cleveland branch office, 
at 437 Leader-News Building, which will be 
in charge of Messrs. P. C. Dierdorff and C. 
B. Reed. 


The G. M. Davis Regulator Co., 
announces that two big exhaust relief 
valves, weighing 12,300 lb. each, have been 
shinee to the American Gas and Electric 


Chicago, 


Co., at Beech Bottom, W. Va. This is a 
repeat order, as two similar valves were 
previously supplied to the same company. 


The Buffalo oo Co. has received an 
order for stoker fans to be installed in the 
Olde Hickory smokeless-powder plant, the 
largest of its kind in the United States, 
built by the Dupont Engineering Corpora- 
tion for the United States Government. 
The fans will each handle 10,000 cu.ft. of 
air per minute and furnish draft to sixty- 
eight 820-hp. boilers. 

The Quigley Furnace Specialties Co., 
York, has secured a contract for a pow- 
dered coal plant from the Whitaker Gless- 
ner Co., Beech Bottom Works, West Vir- 
ginia. to furnish four tons of powdered 
eoal fuel per hour to supply 20 furnaces 
for heating 6-in. shell forgings. This equip- 
ment is arranged for large extensions for 
future applications in other departments in 


New 














the mills, including boilers. 
Trade Catalogs 
The R. H. Beaumont Co., Philadelphia, 
Penn., announces the publication of its 


Catalog 38, describing and 
“Beaumont Drag Scraper 
Ground Storage of Coal. 


illustrating the 
System for the 





New Construction 








Proposed Work 


Mass., Boston—The Bureau of Supplies 
and Accounts, Navy Dept., Wash., D. C., 
will install motor gene rators, Schedule 
58543. 
m. 
River 


No. 


Middletown—The Newport, 
and Providence Hotel 


Fall 
Association, 
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will install a vacuum system in 
posed 6-story, 
Beach. 


the pro- 
300 room hotel at Easton’s 
Total estimated cost, $700,000. 


United States 
Main St., has 
the construction 
house on Gras- 
Cauldwell Wingate Co.. 
381 Fourth Ave., New York City. A steam 
heating system will be installed in same. 
Total estimated cost, $220,000. 


Conn., Bridgeport—The 
Housing Corporation, 886 
awarded the contract for 
of a 24-story community 
mere St., to the 


Conn., Middleton—Middlesex County Hos- 
pital, 28 Crescent St., plans to install heat- 
ing and electric systems in connection with 
the proposed 3 story, 40 x 100 ft. hospital. 
Total estimated cost, $75,000. 


Conn., New Haven—The Eastern Machine 
Screw Co., Truman Ave., has awarded the 
contract for the erection of a 1-story, 80 x 
55 and 81 x 55 ft. factory, to C. W. Mur- 
dock, 185 Church St. Equipment to include 
motors, belting and shafting will be in- 
stalled in same. Total estimated cost, 
$15,000. 


N. J., Bloomfield—The General Electric 
Co., River Rd., Schenectady, N. Y., is hav- 
ing plans prepared by C. G. Hulth, Enegr., 
Schenectady, N. Y., for a 1-story, 90 x 190 
ft. power house on Watsessing Ave. Equip- 
ment including boilers will be installed in 
same. Total estimated cost, $100,000. 


Penn., 


. Philadelphia—The Bureau of Sup- 
plies and 


Accounts, Navy Dept., Wash., D. 
Co., will install gasoline generators 
Schedule No. 58823. 


D. C., Wash.—The Bureau 
and Accounts, Navy Dept., 
for furnishing equipment, 
_ Sept. 20—Schedule 
ing machines, delivery Boston, Mass. 

D. C., Wash.—The Bureau 
and Accounts, Navy Dept., 
for equipment as follows: 


of Supplies 
will receive bids 
as follows: 





58014, two steam tow- 


of Supplies 
will receive bids 


Sept. 19—One motor generating set, 
Schedule No. 57634, delivery San Diego, 
Calif. 


Sept. 27—Four 


turbine-driven 
blowers, 6 ev 


6 distillers and feed 


steam 
yaporators, 


water heaters. Schedule No. 57694 

Va., Claremont—The Claremont Marl 
Products Co., 424 Dickson Bldg., Norfolk, 
will install electric generators, pumps and 
engines, in connection with its 408 acre 
marl development. R. K. Mead Co., Law 
Bldg., Baltimore, Md., Engr. 

Va.. Norfolk—The Bureau of Yards and 
Docks, Navy Dept., Wash., D. C., plans to 
install an air compressor at the Navy Yard 
here, 

Va., Portsmouth—The Bureau of Yards 


and Docks, 
to install 
Yard here. 


Navy Dept., 


Wash., D. C., plans 
a turbo 


generator in the Navy 


W. Va., Buffalo—The Putnam Dairy Co., 


Charleston, will install a steam heating 
system in the proposed 1-story, 100 x 101 
ft. dairy plant. The company is in the 
market for refrigerating machinery. Total 
estimated cost, $60,000. C. D. Cooley Co., 
Century Bldg., Pittsburg, Pa., Engr. 

W. Va., Charleston—The 3ureau- of 
Yards and Docks, Navy Dept., Wash., D. 


C,, plans to install an air compressor at the 
Navy Yard here. 


W. Va., South Charleston—The Bureau 
of Yards and Docks. Navy Dept., Wash., D. 
C., plans to install a turbo generator in the 


Navy Yard here. 

S. C., Charleston—The Bureau of Yards 
and Docks, Navy Dept., Wash., D. C., plans 
to install a turbo generator in the Navy 


Yard here. 


La., New 
and Docks, 
to install a 
Yard here. 


Orleans—The 
Navy Dept.. 
turbo 


3ureau of Yards 
Wash., D. C., plans 
generator in the Navy 


La., New Orleans—The Bureau of Yards 
and Docks, Navy Dept., Wash., D. C.. plans 
to install an air compressor at the Navy 


Yard here. 
Ohio, Bloomdale—Village voted $15 
bonds to build an electric lighting plant. 


Ohio, Cleveland—The 
is receiving bids for 


,900 


Board of Education 
the installation of a 
steam heating system in the proposed 1- 
story, 10 room. school. Total estimated 
cost, $150,000. W. H. MeCornak, Arch. 


Ohio, Cleveland—H. M. Morse Co., Engr., 
413 Citizens Bldg., is receiving bids for the 
installation of a steam heating system in 
the proposed 1-story, 60 x 128 ft. factory 
oss the L. & N. Co. Total estimated cost, 
$50,000 
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Ohio, Cleveland—The Van Dorn and Dut- 
ton Co., 2978 Woodhill Road, plans to build 
a 1- and 2-story, 60 x 178 ft. factory. A 
steam heating system will be installed in 
same. Total estimated cost, $40,000. 





Ohio, Dayton—The 
Findlay St., is in the 
three motor electric 


Brownell Co., North 
market for a 5 ton, 
traveling crane. 


Ohio, Ivorydale—The Proctor and Gamble 
(o., Spring Grove Ave., will build a_ brick 
boiler plant here. LEKstimated cost, $45,000. 


The Lima Locomotive 
Works, South Main St., is having plans pre- 
pared by W. McConkey, Engr., for exten- 
sions to its factory. Complete power equip- 


Ohio, Lima— 


ment will be installed in same. 

Ohio, Middletown—The Paul Sorg Paper 
Co. has awarded the contract for the erec- 
tion of a 2-story, 25 x 288 ft. paper mill 
to Caldwell & Iseninger, 5th St. A steam 
heating system will be installed in same. 
Total estimated cost, $60,000. 

Ohio, Orrville—The Ohio Blower Co. ,De- 
troit and West 93rd St., Cleveland, will in- 
stall a steam heating system in the pro- 
posed 2-story factory. Total estimated 
cost, $100,000 

Ohio, Warren—The Heltsell Steel Form 
Co. is receiving bids for the installation 


of a steam heating system in the proposed 
l-story, 45 x 104 ft. steel plate factory. 
Total estimated cost, $40,000. 


Ill., Chicago—The Armour Co., 


288 South 
La Salle St., has awarded the 


contract for 





. 


F. Hussander, 5 
Arch. 


the erection of a 9-story, 210 x 240 ft. 
cold storage plant on 44th and Packers 
Ave., to Blome-Sinek, 139 North Clark St. 
Estimated cost, $1,500,000. 

Ill., Chieago—The Board of Education 
plans to enlarge the existing heating plant 
in connection with the proposed 3-story, 
105 x 160 ft. school addition on Erie and 
Lamon St. Total estimated cost, $200,000. 
A 


South Dearborn St., 


Ill., Chicago—A. J. Jordan, 
Washington St., will install a low pressure 
steam heating system in the proposed 6- 
story, 165 x 350 ft. warehouse on Elston 
and Montrose St. Total estimated cost, 
$400,000. J. A. Armstrong, 11 South La 
Salle St., Arch. 


111 West 


_ HL, Sardoris—City voted 
issue for the erection of an 
heat and power plant. 


$65,000 
electric 


bond 
light, 


Wis., Janesville—The 
Corporation, 88 Kast Congress St., Detroit, 
Mich., has awarded the contract for the 
construction of a 1-story, 50 x 200 ft. fac- 
tory, to J. P. Cullen. A steam heating sys- 
tem will be installed in same. Total esti- 
mated cost, $180,000. 


General Motors 


flowa, Missouri City—City 
award the contract for the 
pumps to deliver the water to the reser- 
voir against 35 ft. head 700 gal. per minute 
with the pump thence to the distributing 
reservoir with 235 ft. lift, in connection 
with the proposed sinking of two 12 in. 
wells, each $0 ft. deep; or the installation 
of 3 pumps in the existing wells and pump 
from the reservoir to the = distributing 
reservoir; or installing a pump direct from 
the wells to the distributing reservoir, 260 
ft. lift, also two 3-phase, 60 cycle, 2200 
volt motors. C. L. Huff, Logan, Ener. 


will soon 
installation of 


Kan., Anthony—The Board of Education 
is having plans prepared by W. Mampe, 
Arch., 529 Sheidley Bldg., Kansas City, for 
the erection of a 3-story, 71 x 128 ft. high 
school. A steam heating system will be 
installed in same Total estimated cost, 
$5 HOO, 


Kan., Pittsburg—The United lron Works 
will install steam heating and steam power 


ystems in the proposed 2-story, 160 x 240 
blacksmith shop Total estimated cost, 
S000. 


in., Rocky Fork—The Rocky Fork Mill- 


in Co., Manhattan, is having plans pre- 
pared by J. C. Jacobson, Engr., 1135 First 
National-Soo Line Bldg. for the erection 
of power plant here. 

Wyo., Torrington—City plans an election 


soon to 
a new 


vote 
engine 


on bond 


issue for purchasing 
for 


the electric light plant. 


Okla., Henryetta—City plans an election 
soon to vote on $100,000 bond issue for 
building a transmission line from city pump 
station to north fork Canadian, and for 
the installation of two pump motor sets with 


piping, wires, fittings and auxiliaries; 
duplicate steam boilers and auxiliaries; 
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duplicate electric generator sets, and other 
machinery for the improvement of the water 
works system 


Okla., Tulsa—The T-B. Gasoline Co. is 
in the market for two 50 hp., two 100 hp. 
and one 75 hp. Miller two cylinder gas 


engines. 


Colo., Ault—City is having 
plans prepared by G. H. Sethman, Engr., 
249 Equitable Bldg., Denver, for the erec- 
tion of a new municipal light plant. 


preliminary 


Utah., Parowan—City 


build 
electric light plant. F. 


Engr. 


plans to 
McGonagle, 


an 


CONTRACTS AWARDED 

R. L., Providence—City 
contract for the construction of a new 
200,000,000 gal. capacity regulating dam 
and reservoir, to E. W. Foley Contracting 
Corp., 34 Pine St., , New York City. Esti- 
mated cost, $38.54 


N. Y¥., New York—The Bureau of Yards 
and Docks, Navy Dept... Wash., D. C., has 
awarded the contract for the installation 
of a steam heating system in the struc- 
tural shop, to Enterprise Steam and Hot 
Water Heating Co., 600 North Howard St., 


has awarded the 


Baltimore, Md. Icstimated cost, $62,906. 
Noted July 30. 

N. J., Pompton Lakes—The Borough 
Council has awarded the contract for the 


installation of 2 hydraulic turbines, 2 gen- 
erators, also switchboard and electrical fix- 
tures in the Pompton Lakes municipal elec- 
tric plant, to Westinghouse Co., 37 Wall 
St.. New York City, and S. Morgan Co., on 
their combined bid of $21,300. 


D. C., Wash.—Bids were received by the 
Bureau of Supplies and Accounts, Navy 
Dept., for furnishing equipment as follows: 

Schedule 55054, Class 151, one electric 
motor, one rheostat, one motor totally en- 
closed, and rheostat, delivery Annapolis, 
Md., from Allis-Chalmers Co., Clinton St., 
Milwaukee, Wis., $730; Electro Dynamic 
Co., Ave. A, Bayonne, N. J., $589; Eck 
Dynamo and Motor Co., Bayonne, N. J., 
$592; Fidelity Electric Co., 331 North Arch 
St., Lanc:z ister, Penn., $548; Ideal Electric 
Co., 153 East 5th St., Mansfield, Ohio, 
$766; Industrial Controller Co., 886 Gren- 
trust, Milwaukee, Wis., $30 part bid; Me- 
chanical Appliance Co., 133 Stewart St., 
Milwaukee, Wis., $545; North Western 
Manufacturing Co., 480 Clinton St., Mil- 
waukee, Wis., $415; Peerless Electric Co., 
West Market St., Warren, Onio, $624; 
Robbins & Meyers, Lagonda and Farlow 
St., Springfield, Ohio, $460; Reliance Elec- 
tric Co., Munsey Bldg., $485 part bid; 
Standard Electric and Elevator Co., 418 
North High St., Baltimore, Md., $715; W. 
kK. Tuttle, Garwood, N. J., $632; Ward 
Leonard Electric Co., South St., Mt. Ver- 
non, N. Y., $50 part bid: Hobart Bros., 
Troy, Ohio, $421. 

D. C., Wash.—Bids were received by the 
Bureau of Supplies and Accounts. Navy 
Dept., for furnishing equipment as follows: 

Schedule 56394, Class 139, one motor 
driven miller, one vertical milling attach- 
ment, and three 7] in. diam. arbors. from 
Fairbanks Co., Colorado Bldg., $1620; 
Kemp Machinery Co, 223 North Calvert St., 
Baltimore, Md., $678. 


Ohio, Akron—City received low 
the erection of a pumping station, 
ft. in plan 16 ft. high, involving 300 cu.yd. 
of concrete masonry in superstructure and 
machinery foundation; from Alger & Krans 
Co., 701 Guardian Bldg., $38,570, and F. E. 
McShaffrey. South Forge St.. $50,780. 


bids for 
31 x 67 


Ohio, 
for the 
120 ft. 
Kelly 
$62,192 


Col., Brighton—City has awarded the con- 
tract for the erectiva of a new power house 
to K. B. Jones. Estimated cost, $16,922. 


Cleveland—City received low 
erection of a 1- and 2-story, 
boiler house at Willow Station, 
Demarest, American Trust 


bid 
63 x 
from 
Blidg., 


ill., Kineaid—The Railway and Mining 


Supply Co. is in the market for four 25 in. 
upright power-feed belt-driven drills, with 
tapping attachment. 


Ohio, Cinecinnati—The Le Blond Machine 


Tool Co., Kastern Ave., will install a steam 
heating system in the proposed 2-story, tool 
factory. Total estimated cost, $50, 000. G. 


Drack, Union Trust Bldg.. 


Ohio, Cleveland—The 
tion has awarded the contract for the erec- 
tion of a 1- and 2-story, 40 x 123 and 30 
x 52 ft. machine shop on East 55th St., to 
C. A. Carson, 6804 Euclid Ave. <A steam 
heating system will be installed in same. 
Total estimated cost. $50,000, 


Ener. 


Board of Educa- 
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THE COAL MARKET 








Boston—Current quotations per gross ton f.o.b 
mines are as follows: 


ANTHRACITE 


Cireular Cirelular 
Current €urrent 
Buckwheat . $3.40 Or 2.65 
era "90 re 2 40 


All-rail rate to Boston is $2.86. 


BITUMINOUS 
Bituminous, $8 to $8.75. 


Pocahontas and New River, f.o.b. Boston 
$8.35 to $8.90. 


New_ York—Current quotations per eress tor 
f.o.b. Tidewater at the lower ports* are as fol 
lows: 

Cir- = Indi- Cir- = Indi 
cular vidual eular vidua! 
Pea -$5.50 $6.25 Broken .$6.75 $7. a0 
Buck. 5.10 5.90 Egg .... 6.65 7.40 
Rice 4.65 5.10 Stove 6.90 7.65 
Barley 4.15 4.30 Chestnut. 7.00 7.75 
BITUMINOUS 


Current quotations, gross tons, based on Goy 


erbment prices at the mines, net ton; f.o.b., 
Tidewater, at the lower ports, are as follows 
Mine F.0.B. N.Y 
Central Pennsylvania Gross Gross 
‘Mine run, Prepared or 
ee a eae $3.30 $5.45 
Upper Potomac, Cumberland 
& Piedmont Fields: 
SS 2 eae 3.08 5.23 
Prepared Pid: aca ale ee 3.36 6.51 
EE, Sawa eee aare 2.80 4.95 
Quotations at the upper ports for both bi- 
tuminous and anthracite are 5c. higher on ac 


count of the difference in freight rates, and are 
exclusive of the 3% war freight tax. 


*The lower ports are: 
son, Port Reading, 
boy. The upper 


Elizabethport, Port John 
Perth Amboy and South Am 
ports are: Port Liberty, Hobo 
ken, Weehawken, Edgewater or Cliffside and Gut 
tenberg. St. George is in between and sometimes 
a special boat rate is made. Some bituminous 
is shipped from Port Liberty. The rate to the 
upper ports is Sec. higher than to the lower ports 


Philadelphia—Prices per gross ton f.0.b. cars 
at mines for line shipment and f.o.b. Port Rich 
mond for tide shipment are as follows: 





—Line-—., ————Tide 

Cur- One Yr. Cur- One Yr 

rent Ago rent Ago 
(eee $3.75 $5.00 $4.60 $4. 00 
Barley ...... 2.40 1.90 3.30 5.15 
Buckwheat 3.40 2.90 4.45 3. 80 
OT ee: 2.90 2.40 3.80 3.40 
PN haces < 2.70 2.20 3.70 3.30 

Chicago—Steam coal prices f.0.b. mines: 


Illinois Coals 
Prepared 
Mine-run 
Sereenings 


Southern Illinois Northern Illinois 
sizes...‘ r5—"2.70 $3.25—3.40 


5—2.50 3.00—3.15 
*2.05—2.20 2.75—2.90 





~ 





Birmingham—Curren. prices per net ton f.o0.)) 
mines are as follows: 


Pre- Slack 0 

Mine- pared Screen 

Run Sizes , ings 
Big Seam. Mary Lee. New 
Castle, Blue Creek. Brook- 
dale, Milldale. Henry Ellen 


or Acmar 
Cahaba, 


Black Creek. Mill- 
dale, Carter and Durie 
seams, and Underwood 
seam in Etowah and 
Blount Counties. Jefferson 
seam in Marion, Walker 
and Winston Counties... . 
Pratt, Brookwood, Nickel 
Plate, America. Q 
Coal City, Jefferson 
cept in Walker. Marion 

and Winston Counties). 

Mt. Carmel seam or upper 
branch of Big Seam on 
Birmingham Mineral south 

of Bessemer 2.85 
Helena and Harkness seams 
and coal mined by No. 
Belle Helen, and Young- 
.. -£. xa 
Climax seam near Maylene. 
Shelby County 


$2.45 $2.75 $2.40 


3.45 3.10 





“(ex- 


29 


3.05 


3.20 Ay 


4.85 2.50 





